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PROGRAM LIST OF ANALYST,
A COMPUTER PROGRAM FOR CONTROL OF AN ISOMASS S54E
THERMAL-IONIZATION, SINGLE-COLLECTOR
MASS SPECTROMETER

INTRODUCTION

ANALYST is a computer program for controlling an Isomass
54E mass-spectrometer. The program is written in Heulett-
Packard EXTENDED BASIC 2.1 for a Series 200 Hewlett-Packard
computer (HP-9836, HP-Y981E6, or HP-8817). The program requires
the Advanced Programming and Graphics Extensions binary pro-
grams and at least 1| megabyte of RAM. The required keyboard
is either the standard HP-9836 keyboard or the Option 805
ASCII extended keyhoard for the HP-981E6/17 computers.

Documentation for the program is given in a separate
U.5.6.5. Open-File Report (Luduig, 1985), which explains in
detail how +to use the program, as well as +the general
philosophy behind it. This report is intended to provide the
program listing and use as a reference for those wishing to
excise or modify the various subprograms in ANALYST.

A copy of the current version of the program (debugging
and modification 1is expected to be a long-term process) is
available from +the author on 5-1/4" or 3-1/2" disks on
request.

REFERENCES

Luduwig, K.R., 1985, User’s Manual for ANALYST, a Computer
Program for Control of an Isomass 54E Thermal-Jonization,
Single-Collector Mass-Specirometer; u.s. Geological
Survey Open-File Report 85-141, 89 p.



APPENDIX: PROGRAM LIST OF ANALYST

3 | wewmnemnntenoneonortnnonost JHALYST soauonimonitnene S aor e S R Hn0as

6 | HAR 22 1985 05:50 pM

§ | HP-9836 Progran for ISOMASS 54 control

17 | Requires 400 Kbytes net memory, BASIC 2.0, AP2.1 and GRAPH2.1, Printer at 701

15 OPTION BASE 1

18 | Printer_nodel=2631

21 Printer_model=2225 1 Thinkjet

24 Candump=(Printer_nodel(72631) ! can the printer take graphics-dunps?

27 IHMAGL 4R,4Z

30 OUMP DEVICE IS 701 | but disabled with 2631 printer

33 QUTPUT KBO;"SCRATCH KEY "yCHR$(Z55)8CHR$CBR); | scratch typing-aid softkey definitions
36 OFF Key

39 CONTROL 2,130 ! cancel PRINTALL

42 COMTROL 1,450 ! cancel DISPLRY FUNCTIONS

45 PRINTER 15 CRT

48  1.t=2 | default integration time is 0.2 seconds

51 { (if I_t=1, integration tine is 1 sec; I_t=Z indicates .7 sec)

54 Stripchart=0 ! exit graphics-nonitor mode

57 IF Run=0 THEN Run=l ! in case of invalid program-start

60 QUTPUT KBO;CHR$(25556CHRS(TS);

63 PRINT USING "6/,K,/,12K,K,K";CHRSCLZLARPTSC" ", B0), RPTSC" ", 808" =#xxx THE PRINTER ISN’T RESPONDING ssexx "SRPTH(" “,15),RPT$(
" B3ECHRS(128)

66 PRINT USING "22,K";"PRESS THE "BCHR$C132)8"CLR 1/0"8CHR$(128)8" KLY (UPPER RIGHT), CORRECT THE PROBLEM, THEN PRESS "SCHR$(132)4
"CONTINUE"BCHRS (1285

69 PRINTER IS 701:UIDTH (6D

72 PRINT USING "4,K":CHR$CZ7)8"8k05" | normal print-size

75 PRINT USING "8,K";CHRSZ7)A"480° I 1/8" line spacing

78 IF Printer_nodel=2225 THEN

i PRINT USING "#,K";CHR$<27)BCHR$CIS) | cancel bold print

84 PRINT USING "#,K";CHR$(27)8"8dR" 1 cancel underline

g7 ENDIF

90 PRINTER IS CRT

93 DUTPUT KBD;CHR$(255)8CHRS(75);

9  IF Debug THEN I skip to BMC if not Ist RUN

99 IF Full_aute THEW T printout message if illegal full-auto exit

102 PRIKTER IS Prir(2)

105 FRINT USING "/,K,/"3"+++++++ PAUSE exit from aute-running, “BTIMESCTIMEDATEDR" #+++ess”
108 Full_auto=0

11 NI

114 GOTO Skey_bme
117 ENDIF

120t

123

126 Mag: IMAGE “$0FJ", 42
1291

132 DIM Input$C601,Frompt$(18)(361,Response$(18)E501,U8L103, Tune(5,2), Tenp$L50]
125 INTEGER Pr,lata_daly.Escape

138 INTEGER Uncentered pks(B),5inglefocus(8),Triplefocusif),Iso(B)

141 REAL Ual(B),Use<18),Range(iB,2),/1ag(2),Resistor_const(h)

ICL



147
150
153
156
159
162
165
168
17
174
177
180
183

COM /General/ 26091, INTEGER Prir(Z),Subflag,futo,Full auto,FoctB), 1t

COM /Specs/ Hx<D:1),Ions,Ze(0:1), Noise(0:1)

COM /0aly/ INTEGER Mu,Daly,Mn$(0:3,23081,0aly_ok(0:24),F$40:1, 23041

(O Magnet/ Meoef(3),INTEGER L,Rside,Peak_inter,Coarsemag(Q:1) Magnet(0:24,2),Coarse

[OM /Barrel/ INTEGER Barrel_position,Barrel_posd,Mav_barrel Min barrel

{0M /Filaments/ Filament(4),Fil$CH[103,INTEGER Nfils,Filnum

[OM /Datal/ Peak(B),Pk,Interfere(4,3), Normal(Z),T00, INTEGER Data_isotE),lata_collector, Inv,Buc_out,Next_run,Spike

(M /DataZ/ Aec(D),Lace(?),5igma$( 750101, 0eltab(7)L10], Ruer (73, Last_averiT),Last_rat10$(7)L7],Ratiof(7)LT7]

(OM /Data3/ Bkrds(4,12),Bkrd_var(12),Resdecay(80),INTEGER Sample,N,Nsets,Ref,Rf,Bkrd_rdgs(4,12),Bkrd_signad4,12)

COM /Spikedrun/ Spike$[81,5pikedrun ratio®(3)[71,5pike_rat1o(3) Natural_ratio(2),INTEGER Idif(3},5pikedrun_isn(3),Spkdrun_ref
COM /Keyboard/ Cn$[11,Ci%011,Ch8013, Cusl1l, 08011, ClearslZ]

|

COM /Protectl/ REAL Btine,Yheight,TimeD,Nuclide$(0:24061,Nornal0(2),Brorm,Debug, JO,Pk_offset$<5)C51, INTEGER Miso,Coarsebint0:1

0, Run, Block, Magret((24),8

186

(M /ProtectZ/ Runclass$[101,Element$(20)0107, Collector$(0:1)[8],Zera_tine Noise_tine,Run_nane$(32)[501,Ffile, Bme$L51, Runvar (32

220, Runtype$ (32 L8]

183
192

COM /Protectd/ Last_isotopes$CS01,Humberofhlocks,Unin,Umax, Fmax,Maxgrowth, Phewitch ratio(7)
[N /Protectd/ Sample_name$(16)[501,RERL Uhere,Start_time,Start wait,Start_block,Bood_blocks,Focnum,Preheated(3?,2),0rig £11¢4)

LINTEGER [f _iso,Estbar(16,2)

195

{0 /ProtectS/ from_iso,lastfil,Fract_normal ,Candump,Jump_dir,Dump_datagraf,Dump_stripchart,Valid_block,Verygood_blocks,0ff_fil

(4), Type

198
201
204

COM /Protect6/ INTEGER Run_iso(3Z,8),Run_order(32),0rder(8),Lasthlock iso(8),Hip,Pb_4678,Hul
i

RESTORE System_data

207 | Multiple Interface Address-Codes (Barrel-Hotor Disabled)

ng !

Cup-1 CUP-2  DALY-1  DALY-2

213 System_data:DATA $OMUO7:0,$0MU0760, $0MU0Y: 2, 8000262

26

219 | Multiple Interface Address-Codes {(Barrel-Motor Enabled)

)

205

128

CUP-1 Cup-.z  DALY-1  DALY-.2
DATH $OMUB7:8, $0MUO768, SOMDY: -, SOMIDDG:

7311 Rddress-codes for filament-current supply ¢Sa-Cen,5a-Side,PreH-Cen,Preh-Side)

224
VEN
240
243

DRTA $0MD,$0M1,$0P0, $0P1
DATA BELOW,-SIDE,PEAK, +SIOE, RBOVE, CENT. FIL.,SIDE FIL.,PRE-#. CF,PRE-H. SF,1,701,.050,.0002,100,1E4, CUP , DALY ,bme
DATA 54.21E-6, .7102,2 507E-6,4.917,0,0 ! BZC constants DINGBRT, DEC 06, 1983
I the above DZ[ constants give the following memory after 1-sec. of beam (ppm/sec.): 14.8/1.5-73/25-41/35-26/45 -

1.9/5.5-0.8/10.5

246
249
252
255
258
261
264
267
210
273
2%
19
282
285
268
79
294
297
300
303
306
309

| coarse-magnet range output values
DRTA 7776,7775,7773,7767, 7757, 7737, 7677, 7577, 7377, 0777 5777
ATA 0,6.264,"123456789°," 0°,1,0,0,3,1,10,1,1,0,8,1 5
[ATR 440, .1,620, 1,720, 1,540, .1,0,0
READ Mud (), F80x) Pk offset$ed, Fil$0x),Prir(x), Noise(#) Mx(¥), Collector$(x), Bnc$, Resistor_const(x),[oarsehin(*)
RERD Run,Tons,7$,08, Sanple,Block, My, J0, Numberofblocks, Nsets, Nfils, Filnum,Uhere, Ktime, Yheight, Tune(*)
{n$=CHR$(128) | normal
(i$=CHR$(129) | inverse
(b$=CHR$(131) | blinking-inverse
Cu$=CHR$(132) 1 underlined
(1ear$=CHRS(Z55)GCHR$(TS) | screen-clear
0$=CHRE(34) | quote-symbol
MAT Filament= (0}
{ALL Resdecay(Resistor_const{*),Readecay(x))
QUTPUT KBD;Clear®s
PRINT USING "6¢,28%,K,5/";"WELCOME TO  ANALYST °
FORI=1T0 14
Beep(0,0,0,0, Tune(*))
NERT 1
URIT 1
QUTPUT KBD;Clear:
PRINT USING "K,/,21%,K,/";" DIGITAL TNTEGRATOR = SET RESPONSE AT .03, TIMING AT 0N 1-INT., GAIN AT 1,","INPUT AT 1.

3



i

312 PRINT USING "K,7,16¥,K,/";" FA3 BMPLIFIER = TURN ON, SET AMPS-FULL-SCALE AT 1E-5, GAIN AT 1,","RESPONSE TIME AT 30 m§
315 PRINT USING "K,/,BE,K,/";"TURN ON ELECTROMAGNET SUPPLY, MULTIPLIER SUPPLY, MOTOR CONTROL,”,"SYSTEM MONITOR, DIGITAL
INTEGRATOR."
318 PRINT "PRESS BRANDENBURG MALNS, THEN RESET BUTTONS."
321 PRINT USING “7,K,/";"TURN TILRMENT KNOBS TO RESET AND AUTD.”
324 PRINT USING "K,/";"TURN PROGRAMMABLE DEFLECTION UNIT & FOCUS UNIT 70 AUT0."
327 FPRINT USING "K,/":"TURN FROGRAMMABLE FOCUS UNIT PONER AND QUTPUT TO ON, KU TO 7, 100U T0 8.
330 PRINT "PUT "RFNUR$C"SYSTEM™)R" BISK IN RIGHT-HAND DRIVE,  "&fNUn$C"DATA")&" DISK IN LEFT-HAND DRIUE.”
333 DISP Cn$8" (press “BFNURSC"CONTINUE™)R" when ready)”
336 PAUSE
339 DISP
347 PRINT USING "18/,9K,K,9/";"IS THE BEAM UALUE OPEN 7 {press CONTINUE when checked)"
345 PAUSE
348 Check_elements(Elenent$i+),0)
351 DISP
|
357 Run:Ruto=0
360 full_auto=0
363 ASSIGN €Pathl 10 "FOCUS:INTERNAL®
366 ENTER @Pathl,l;Singlefocus(x) ! single-filament focus settings
369 ENTER BPathl,2;Triplefocus(*) triple- " ! !
72 ASSIGN @Pathl 10 =
375 GOSUB Daly
378 Input$=REUSCDATESCTIMEDATED) | check clock if date not in 1980%s, =) computer turned off
281 IF UAL(Input$[ZD{)891 THEN CALL Clockset
384 GOSUB Llement
387 GOSUB Autel
390 6OSUB Mfind
393 Shiftlabel{Stripchart,Sanple_name$(*),Sanple,Run,Full_auto,Nfils)
396 Debug=l
399 GOTO Bmc_1
02 1
405 Oaly:CALL Daly_enable(Daly)
408 OFF KLY
411 1F Oaly AHD Debug RND KOT Ze(1) THEN
414 Zeroffilament(*),0,0,0aly,Hagnet(L,2),Peak_inter,Mu,Mnb(*),Collectorg(x))
417 IF Subflag THEN URIT 3
420 £ND IF
473 RETURN
426 |
429 Element:Dispel{Elenent$(x))
437 R=0
435 INPUT "ENTER THE HUMBER OF THE ELEMENT Cor press CONTINUE to escape)”,f
438 I A=D THEN Skey_bmc
441 Type=f
444 RETURN
47 |
450 Autel:Getel(Type,Runclass$,Nuclide$<x), Normall(x),Bnorm,Run_name$(Sample),Niso,Rf,Hull,Hagnetl(x}, Coarsebint*),Ref)
453 IF Subflag THEN
456 If Auto THEN Do_next_run
459 IF NOT Auto THEN Change_element
46 END IF
465 Minisp=0
468 Spike=0
471 Changed el=1
474 IF HOT Auto THEW
477 Loop
480 CALL Hu(Mm$Ced Hy, P Mu,1_1)



463
486
489
452
495
198
501
504
507
510
513
516
519
522

EKIT IF P OR (ABSCHu-Hu0X{4) | HU must be within 4U of std value
PRINT USING "K,K,/"s"RDJUST U 70 ",Hel
Clunk
END LOoP
PRINT
END IF
Hu=0
Correct(FfE(x) Mu(x) Filanent(x),Hagnet(L,2) My, I_t,CoarsemagtL{30),Foc(*))
HAT Daly_ok= <0)
B=Magnet(L,2)
Jump_dir=1-2%(L=N150)
RETURN
|
t

525 Brc:B=Magnet(L,2} I Entrance-line for Beam-Monitor Condition

528
X
54
537
540

CONTROL KBD;0 | caps lock OFF

OFF KNOB

OFF ERROR

Correct(FFBCx) Mmblx), Filanent(x) Magnet(l,2) ,Mu,I_t,Coarsemag(LOO0),Foct¥))
Stripchart=0

543 Bnc_1:PRINTER IS CRT | Alternate entrance-line

546
549
552
555
558
561
564
567
570
573
576
579
592
585
568
591
59
597
600
603
606
609
612
615

TRRCE OFF
ON KEY 0 LRBEL "D: CENTER PERK" GOTO Calcent
ON KEY 1 LABEL "1: FOCUS BEAM® GOTOC Calfoc
ON KEY 2 LRBEL “2: CHTR BRRREL" GOTO Calbar
ON KEY 3 LABEL "3 BEAM CHART® GOTO Chartmenu
ON KLY 4 LRBEL "4: FIL. CURRS® 6010 (alfil
ON KEY 5 LABEL "G5: CUP/DALY" BOTO Bmc_collchange
ON ¥EY 6 LABEL "6: SCAN MAGHET" GOTO Magscan
ON KEY 7 LABEL "7: CHANGE ELEM" GOTQ Change_element
ON KEY § LRBEL "8: NEM SRMPLE" GOTO Do_wfind
ON KEY 9 LAREL "9: TAKE DATR" GOTO Mandat
ON KEY 10 6OT0 Magmenu
ON KEY 11 GO0 Dpticsmenu
ON KEY 12 GOTO Barrelmeny
0N KEY 13 6070 Collmenu
0N KEY 14 BOTO Ratiodata
ON KEY 15 GOY0 Spikedata
0N KEY 16 GOTO Status
ON KEY 17 G070 Calrunvar
ON KEY 18 GOTO Ruto
ON KEY 19 6070 Calfknob
|
ON KBD GOTO Keyhranch I"Live" keyboard for branching
ON KNOB .15 GOSUB Fil_knob I KNDB rotated

618 C:L00P

621
624
627
630
633
636
639
b4z
645
648
651
654
657
660

QUTPUT 8 USING "48,42";"$0MU” Magnet(L,1)
IF L THEN CRLL Enter_beam{0,Mv,L,I_t,Pr,0,0,1)1 non-187
IF L=0 THEN CALL Enter beam{O,Mu,L,1 t,Pry 1 Re-187
IF Pr=2 BND L>O THEN | if beam)10 volts, jump to next isotope (if LOD)
Qver_iso=1+Qver_iso
If Quer_isosNiso THEN
Enter_bean(0,My,L,I_t,Pr)
ELSE
PRINT TRBXY(20,18);CHRE(131);" »ex"sHagnet(L, 15" PEAK 15 D10 UOLTS »x= "BCHR$(126)
| new isotope is next one in direction of last bmc-requested paakjump
=Lt Jump_dir
IF L)iso THEN L=l
IF L=0 THEN L=Niso
B=Hagnet(L,2)



663 OUTPUT § USING MagsB
b66 Beep(3000, .02, .001,15)

669 END IF

672 ELSE

675 {ver_ise=0
678 ENDIF

681 IF HOT Mu THEN Yd=DRDUND<Hy,1+(Mud1de(Mud=10)+(Mud=1000))! rounded beansize

684 IF Mu THEN Yd=DROUND(Hu, 1+ (o) 010+ CH> )+ (Hud1D))

687 Running_time=(TIMEORTE-Time0)7601 time since sample rotated inte position(min.)

630  IF Stripchart THEN

893 IF Running_time)Tmax THEN

696 IF Dump_stripchart AND Candump THEN DUMP GRAPHICS

699 G070 Monitor

702 [ND IF

705 IF (NOT Logmon) THEN DRAU Running_time,Mv! (graphic beam-monitor)

708 IF Logmon AND <MyD) THEN DRAW Running time,L6T(RBSCMu)+(NOT Mud)! ditto but logarithmic
ML ENDIF

714 DISP USING 720;Ci$,Magnet(L,1),Cn$, Huclide$CL),Pk_offset$(J0},B, ilament(1),Filanent(Z) ,URLE(Yd), Collectorsctu)
717 [ND LOOP

720 IMAGE 8" *,30," “,R,ZK,6R,2K,50,K,4D,38, "CF=",D 3D, 4%, “5F=",0..30, 4%, 50, ¥, "nl" , 48,K, 4%, "bnc"
723 !

VR T R Y e Yy R R R R SRy PR R AR PR R A AT SR RN R R SRR RN
T20 1 s R OO OO R RSO R RIS
7321

735 Fil_knobsSTATUS 2,10;K 1 KNOB rotated; K=1 if shift-key pressed also,

738 I 7 if control-key, 3 if both

741 IF K2 OR (K=3 AMD WFils<2) THEN RETURN

744 Curr_change=INT{1000 *KNOBX/2000)/1000

747 Filnum=K-1 | change center-fil if CONTROL-KNOB, side-fil if CTL-SHIFT KNOB
750 F=Filament(Filaumd+Curr_change

753 F=(FY0x(Fx(F{=1)+7%(F3T))

756 Filanent(Filnum)=f

759 OUTPUT 8 USING "4R,42";Ff4(0,Filnumy, FNFCE)
762 H=(F{ A100+(F) 4)»Fx600

765 IF H>4000 THEN H=4000

768 IF TIMEDRTE-Tknob).15 THEN BEEP H, .02

771 Tknob=TIMEDATE | don’t beep any more often than every .2 sec
774 MAT Daly_ok= (D)

777 Daly_ok{L)=u

780 RETURN

783 1

786 Softkeys: | put softkey-branches here

789 Calcent:Center_peak(l,L)

792 GOTO Bmc_1

795 Calfoc:Focus(4,1,1,Focnum)

798 Stripchart=0

801 GOTO Bmec_l

804 Calbar:Center_barrel(Sample)

807 IF Subflag=1 THEN

810 GRAPHICS OFF

813 PRINT USING “18/,4K,K,6/"sFHBLS (" wwmamunsnwnn (AN'T KEEP FILAMENT-CONTACTS FOR THIS SAMPLE wwwmemmsnnx”)
816 Superclunk

819 END IF

22 Stripchart=(

825 GOT0 Bme 1

828 Magscan:G0SUB (learall

831 IF Minisos0 THEN

834 Miniso=Magnet(1,1)

837 Maxiso=Magnet(Nise,1)

840 Mass_speed=.2



843 Hax_pk=10000

B4  Logscans(

849 END IF

852 Scan(Stripchart,Miniso,Maxiso,Max_pk,Mass_speed,Logscan,Coarsebin(*) Niso,I 1)
855 GOTO Bmc

859 !

861 Caltest:G0SUB Clearall

864 Contact_test(Filament(x) Timel,E,Sample_nawe$(x),Run_name$(x),Candunp,Estbar{x),Sanple, Nfils)
867 ON 1+L G0TO Bmec_1,Skey_bmec

g7 !

873 Do_nfind:GOSUB Mfind

876 6OTO Bmc_1

879 |

882 Brc_collchange:60508 Collchange

B85 GOTO Bme 1

888 |

891 Collchange: | Toggle from Faraday Cup to Daly Betector or vice versa

894 IF Mu THEN | go frow Daly to Faraday Cup

897 PRINT TABRY(1,18):FNUn$<" ON FRRADRY CUP “):RPTSC" “,60)

900  BEEP 200,.1 ! Switch from Daly to Faraday Cup as collector

903 Mu=0
966 Correct(F{$(x) Mn$(x),Filanent(x) Magnet(L,2),0,1_t,Coarsenag(L{30},Foct+))
909 UAIT S

912 ELSE 1 Switch from Faraday Cup to faly
915 A=Daly_ok(L)
918 Miest | check if Daly can be used for this peak, use if OK
921 IF A THEN WRIT 2
574 ENDIF
27 RETURN
930 |
933 (alfil:G0SUB Clearall ! change filament-current
936 DATA FILAMENT-HUMBER,"(1=center-sample, 2=side-sample’," 3=center-preheat, 4=side-preheat}","”,NEW CURRENT (amperes),"*,"",RAT
E (mlilianps/second)
939 Da7A 0,0,0,0,1,4,6,0,0,7,0,0,0,0,.00,1E6
947 RESTORE 936
945 REDIM Prompt$(8),Response$(8),Use(8),Range(8,2)
948 READ Prompt$(x),Range(*)
951 MAT Uses (D)
954 Use(3)=1
957 Use(5i=1
960 Use{8)=1
963 HAT Response$= ("*)
966 | pass last filamentd to meny
969 IF Lastfil=0 THEM Response$(33=UAL$(Filnunm)
972 IF Lastfil THEN Response$(2)=UL$(Lastfil)
975 IF Nfils=1 THEN
978 Response$(3)="1"
981 Prompt$(6)="(present CF current is "BUAL$(Filament(1))8" amps)®
984 END If
987 IF Nfils=2 THEN Prompt$(6)="{(present CF="BUAL$(Filament{1})4", SF="RURL$(Filament(2))4"}"
990 Response$(5)="77"
993 IF Lastrate=0 THEW Response$(8i="10"
996 IF Lastrate THEN Response$(B)=UAL${Lastrate)
999 Form(Prompt$(»),Response$(x) Use(x) Range(#),B, Ix(Nfils=2)+Sx(Hfils=1),0)
1002 IF £ THEN Skey_bme
1005 Lastfil=UAL(Response$(3))
1008 Lastrate=URL{Response$(8))
1011 CALL Filament(lastrate,UAL(Response$(5)), .5, (Lastfil))
1014 Uhoop
1017 UTPUT #BD;Clear$s



1020 IF F(3 THEN Skey_bmc

1023 PRINT "PREHEAT: CF=";F1lament(3);" "s"SF="sFilanent(4.:CHRS (1 2ALHRSC10)
1026 GOTO Bmc

1029 |

1032 CalfknobzCALL Filamentknob(Stripchart,Logman, Tine0,lollector§(=),1 _t,L Magnet(L, 1)}
1035 0N 1+Stripchart GOTD Skey bwe,Buc_1

1038

1041 Magnenuz! General menu for magnet-related functions
1044 GOSUB Clearall

1047 REDIM Response$(10)

1050 MAT Response$= ("")

1053 Response$(1)="SCAN MAGNET (RUTOY"

1056 Respanse$(3)="CHECK PERKSHAPE"

1059 Response$(4)="DISPLAY MAGHLT & OTHER CLEMENT-DATR"
1062 Response$(5)="CHANGE ELEMENTS (increments RUNH)"

1065 Response$(2)="5CAN MAGHET USING "BfNUn$("KNOB™)

1068 Response$(6)="DEFINE DATR FOR A HEW ELEMENT"

1071 Response$<7)="ROJUST MAGNET-URLUES FOR SLIGHT ORIFT”
1074 Response$<10)="RETURN T0 BHC"

1077 CALL Keymenu{Response$(*))

1080 ON KEY 0 LAREL “0s SCAN MAGNET" GOTO Magscan

1083 ON KEY 2 LABEL "2: PEAK SHAPE" GOTO Calshape

1086 ON KEY 3 LABEL "3: DISP URLUES" GOTO Element print
1089 ON XEY 4 LRBEL "4: CHANGE EL" GOTO Change_element
1092 ON KEY 1 LABEL "1: MAGNET KNOB" GOTD Magnet_knob

1095 OH KEY 5 LABEL “S: HEW LLEMENT" GOTO Cal_newel

1098 ON KEY 6 LABEL “6: DRIFTADJUST" G0TO Cal_driftadjust
1101 ON KEY 9 LABEL "9: ESCAPE" GOTO Skey_bmc

1104 GOTO 1104

11071

1110 {alshapest=tu ! do a graphic check of peakshape
1113 7=1 t

1116 GOSUB Clearall

1119 PRINT USING "2/,K,3/";" GRAPHICS PERK-SHAPE CHECK: *
1122 Center_peak(l,L)

1125 QUTPUT 8;Mm$<M,T) | restore original integration-tine
1128 If #<Mu THEN WAIT 6

1131 Mu=H

1134 1_t=1

1137 IF Subflag=1 THEN Skey bmc

1140 CALL Shape(My,Huclide$(x),I )

1147 DUTPUT KBDsClear$s

1146 GOTO Bmc

11491

1152 Magnet_knob:CALL Magknoh(Coarse,B,Coarsebin(*),Hu)
1155 G070 Skey bec

11581

1161 Change_element:GOSUB Element

1164 GOSUB Autel

1167 6AT0 Bwc

1!

1173 Cal_newelsCALL Newel(Type,Interfere(*),Normal (*) Nuclide$(x),Element${x) Runclass$,C,Coarsebin{*),Niso,Ref,Bf, Iny, Hul)
1176 IF HOT £ THEN GOSUB Autel

1179 ON 1+E GOTO Skey_bmc,Change_element

1182 ¢

1185 Cal_driftadjust:Drift_adjust(Type,Runclass$,Nuclide$(*), NormalG(x) Nornl,Na$, Niso, BT, Hud, Hagnet0{* ), Loarsebin(*) Ref)
1168 GOTO Skey bnc

191 i

1194 Opticsmenus! Menu for functions related to ion optics
1197 Stripchartd=Stripchart



1200 60508 Clearall

1203 REDIM Response$(10)

1206 HRT Response$= (“")

1209 Response$(1)="AUTOFOCUS TON-OPTICS"

1212 Response$(2)="FOCUS TON-OPTICS USING KNGB”

1215 Response${(3)="SCAN FOCUS-POTENTIALS"

1218 Response$(4)="DISPLAY FOCUS URLUES"

1221 Response$¢5)="RESTORL FOCUS USING STANDRRD FOCUS-UALUES"

1224 Response$(h)="DEFINE & STORE PRESENT FOCUS-URLUES AS STANDRRD"

1227 Response$(7)="QUERY HIGH-UDLTAGE"

1230 Response$(8)="TYPEL IN HEW FOCUS-SETTINGS"

1233 Response$(9)="COMPLETE BEAM TUNE-UP"

1236 Response$(10)="RETURN TO BMC"

1239 CALL Keymenu(Response$(x})

1242 ON KEY 0 LABEL "Ds AUTO FOCUS" GOTO Calfoc

1245 ON KLY 1 LBBEL "1: MANUAL FOC." GOTD Calmfocus

1248 ON KEY Z LABEL "Z: SCAN FOCUS™ 6OTO Calfocscan

1251 ON KEY 3 LRBEL "3: DISP UBLUES" BOTD Focprint

1254 ON KEY 4 LABEL "4: USE 570" GOTO Do_stdfocus

1257 ON KEY 5 LABEL "5S¢ DEFINE STD" GOTO Defstd

1260 ON KEY & LABEL “6: HU?“ GOTO Calhv

1263 ON KLY 7 LABEL "7: TYPL IN FOC" 6070 Calfocshift

1266 ON KEY 8 LABEL “8: BEAM TUNEUP" GOTO 2454

1269 ON KEY 9 LABEL "9: ESCRPE" GOTO Skey_bme

1292 O KEY 10 60T0 Call_huchange

1275 PRINT USING “2/,4K,K":"10 -- Change Standard-HU Ualues for Several [lements”
1278 GOT0 1278

12811

1284 Calfocshift:CALL Focshift(Foc(*)) | change focus settings to arbitrary values
1287 G070 Skey_bme

1290 ¢

1293 Calnfocus:6OSUB Clearall ! focus the ion optics “manually” using KNOB
1296 CALL Mfocus(Stripchartd,Logmon, Tinel,I_t,Foci*),78)

1299 Stripchart=Stripchartd

130Z ON 1+Stripchart GOTO Skey_bwme,Brc_1

1305 1

1308 Calfocscan:GOSUB Clearall ! scan focus-settings

1311 FocscantFoc(x),I_1)

1314 GOTO Skey_bme

1317

1320 Call_hvchange:Change_hv

1323 GOTO Skey_bme

1326 1

1329 DBo_stdfocus:OUTPUT KBD;CIear$;

1332 GOSUB Stdfocus

1335 PRINT USING “/,K"s"press “BFNHSC"CONTINUE™)R" when ready.”

1338 PRUSE

1341 GOTO Skey _bume

1344

1347 Defstd:0N ERROR GOTO Bad_store ! store current focus-settings on disk
1350 ASSIGN EPathl T0 "FOCUS:INTERNAL"

1353 QUTPUT @Pathi,Nfils;Foc(x)

1356 PRINT USING "18/,K,4/";"CURRENT FOCUS-SETTINGS NOW STORED ON DISK AS STANDARD SETTINGS."
1359 PRINT USING “K,2/,8430,3X),/,8¢40,2%),/"; "FOCUSING URLUES:",1,2,3,4,5,6,7,8,Foc(%)
1367 IF Nfils=1 THEN MAT Singlefocus= Foc

1365 IF Nfils=2 THEN MAT Triplefocus= Foc

1368 GOTO 8mc 1

137 1

1374 Barrelmenus! Menu for barrel-related functions

1377 GOSUB Clearall



1380 REGIM Response$(10)

1283 AT Responsed= ("")

1386 Response$¢l)="AUTO-AOJUST BARREL-POSITION FOR BEST BEAM"
1389 Response$(2)="HANUAL BARREL-ADJUST"

1392 Response$(3)="TEST CONTACTS FOR ALL SAMPLES (turns fils OFD)"
1395 Response$(10)="RETURN TO BMC"

1398 CALL Keymenu(Response$(x))

1401 ON KEY 0 LABEL “0: RUTO-RDJUST" GOTO Calbar

1404 ON KEY 1 LABEL “1: MAN.-BOJUST" GOTO Calmbar

1407 ON KEY 2 LABEL “Z: CALIBRATE" GOTO Caltest

1410 ON KEY 9 LABEL "9s ESCAPE" GOTO Skey_brme

1413 600 1413

1416

1419 Calmbar:60SUB Clearkey

1422 CALL Mbar(Mn$(x),Barrel_position,Barrel_pos0,Min_barrel,Max_barrel,I_t}
1425 6070 Skey _bme

14281

1431 Ratiodata:! Menu for accessing isotope-ratio data on disk
1434 GO5UB Clearall

1437 REDIM Response$(10)

1440 HAT Response$= {"")

1443 Response$(1)="START TAKING I50TOPE-RATI0 DATA"

1446 Reaponse$(2)="ENTER NAMES FOR ALL SAMPLES IN BARREL"

1443 Response$(3)="FRINTOUT SUMMARY OF RUN(S)"

1452 Response$(4)="DISPLAY SUMMARY OF RUNCS)"

1455 Response$(5)="CALCULATE WEIGHTED RUERAGES OF RATIOS FOR A RUN"
1458 Response$¢6)="LOCATE RUN-DRTA ON A DATA-DISK"

1461 Response$(7)="5H0N A LIST OF CURRENTLY-DEFINED SAMPLE-NAMES®
1464 Response$¢10)="RETURN 10 BHC"

1467 CALL Keymenu(Response$(*))

1470 ON KEY 0 LABEL "0: TRKL DATR* GOTO Mandat

1473 ON KEY 1 LABEL "1: ENTER NAMES" GOTO Calnames

1476 ON KEY Z LABEL "2¢ PRINT-RES" GOTO Pri_result

1479 ON KEY 2 LABEL "3+ CRT-RESULTS" GOTO Crt_result

1462 ON KEY 4 LABEL "4z UTD AVERAGE" G0TO Calav

1485 ON KLY 5 LABEL "S: LOCATE DATR" GOTO Catalog

1488 ON KEY & LABEL "6: SHOW RAMES" GOTD Cal_shownames

1491 O KEY 9 LABEL "9+ ESCAPE" GOTO Skey_bmc

1494 6070 1434

14971

1500 Calaw:CALL Average(0,Normal(*),Candump,E, (Run),Prir(x))
1503 ON 1+£ GO0 Bmc_1,Skey_bnc

1506 CatalogsCALL Cat(Prir(%)) | printout catalog of data on disk
1509 GOTO Skey_buc

1512 Pri_result:P=Z

1515 GOSUB Result

1518 GOTO Skey_bec

1821 {rt_resultsP=l

1524 GOSUB Result

1527 BGTD Bme_1

1530 Calnames:CALL Hame(Sample_name$(x),Esthar ()

1533 G010 Skey_bme

1536 {al_shounames: Show_nanes(Sample_name$(x))

1539 6070 Bac_1

15421

1545 Spikedata:! Menu for accessing spike-related functions
1548 60SUS Clearall

1551 REDIM Response$(10)

1554 MAT Response$= ("")

1557 GRAPHICS Orf

10



1560 Response$(1)="DISPLAY SPIKE-DRTR STORED ON DISK"

1563 Response$(2)="DEFINE A HEW NORMALIZABLE-ELEMENT SPIKE"

1566 Response$¢10)="RETURN T0 8HC"

1569 CALL Keymenu(Response$(*))

1572 ON KEY 0 LABEL "0: DISFLAY” GOTO Showspikes

1575 ON KEY 1 LABEL "1: DEFINE NEW" GOTO Calnewspike

1578 ON KEY 9 LABEL "9: ESCAPE" GOTO Skey_bme

1581 6010 1581

15841

1587 ShowspikessCALL Uhichspike(0,0,5ubflag) ! show 85 & names of spikes defined on disk
1590 ON 1+Subflag GOTO Bme_1,Skey bme

15331

1596 Calnewspike:CALL Hspike

1599 600 Skey bmc

16021

16051

1608 Status: | Menu for accessing mass-spec status functions

1611 BOSUB Clearall

1614 REDIM Response$(10)

1617 MAT Response$= (")

1620 Response$(1)="S0URCE/TUBE PRESSURE (SINGLE QUERY)"

1623 Response$(2)="50URCE/TUBE PRESSURE (GRAPHICS)®

1626 Response$(3)="HIGH YOLTAGE"

1629 Response$(4)="QUERY TIME/DATE®

1632 Response$(5)="5ET TIME/DRTE"

1635 Response$(b)="TEST CONTACTS FOR BARRELY "BUALS(Sample)

1638 Response$(?)="TEST CONTACTS FOR ALL SAMPLES (turns fils OFF)"
1641 Response$(8)="HAGNET 8 RUNNING DATA (current)”

1644 Response$(9)="FOCUS URLUES (current)"

1647 Response$(10)="RETURN T0 BMC"

1650 CALL Keynenu{Response$(»))

1653 ON KEY 0 LRABEL " PRESSURE-1" 60T0 Calpres

1656 ON KEY 1 LABEL "PRESSURE-GRAPH" GOTO Calpgraph

1659 ON KEY 2 LABEL " HI UOLTAGE™ GOTO Calhe

1662 ON KEV 3 LABEL " READ CLOCK" GOSUB Querytime

1665 O KLY 4 LABEL " SET CLOCK" GOSUB Calset

1668 ON KEY 5 LABEL * CONTACTS-1" 60T0 Calflag

1671 ON KEY 6 LABEL " CONTACTS-16" GOTD Caltest

1674 0N KEY 7 LABEL "ELEMENT URLUES" GOTO Element_print

1677 ON KEY & LABEL " FOCUS URLUES" 600 Focprint

1680 OK KEY 9 LABEL " ESCAPE" GOTD Skey_tme

1683 G0T0 1683

1686!

1689 falpgraph:CALL Press_graph(Mu$(x), Candunp)

1692 GOTO Brc

1695 Calset:Clockset

1698 RETURN

1701 QuerytimesPRINT USING “/,K,5%,K,/":FNClock_1Z$(TIMESCTIMEDRTEY ), DRTESCTIMEDATE)
1704 RETURN

1797 Calpres:G0SUB [learall

1710 CALL Pressure(Hu,Me$Co) (I 1),1,1)

1713 G070 Bmc 1

1716 Calhv:b0SUB Clearall 1| query accelerating voltage

1719 CALL Hu(HaBE), Ry, 0,Mu,1_D) | guery accelerating voltage
1722 GOTO Bme_1

1725 [lenent_print:Disp_elvals(Runclass$,Nuclide$(x) Normal () Interfere(x) Coarse,Ref Hul, Magnet(x},Niso, Inv)
1728 GOTO Bmc_1

1731 Focprint:60SUB Clearall

1734 PRINT USING "K,2/,8¢30,3%),/,8(4D,2%), /"5 "FOCUSING URLUES:",1,2,3,4,5,6,7,8,Foc (%)
1737 GOTO Bmc_1

11



1740

1743 Calflag: | check filament flags; if {.Z amps on filament, temporarily put .2 amps thru to check
1746 FOR 10 TO 1 ! sample or preheat

1749 FOR J=1 10 Z 1 center or side

1752 IF Filament{I+2%J-13{ 2 THEN QUTPUT 8;F#$(1,J),200

1755 NEWT J

1758 NEAT 1

1761 GUTPUT KBD;Clear$s

1764 CALL Flag{flag(»),Mu)

1767 FOR I=0 10 1 ! restore fil-currents if necessary

1770 FOR J=1 10 2

1773 IF Filament(I+2%J-15¢.2 THEN DUTPUT 8;Ff$<1, ), FHF(Filament (T+2¢]-15)
1776 NEWT J

1779 NEXT T

1782 BOTO Bmc

1785 1

1788 Collmenus! menu for accessing collector functions

1791 60SUR Clearall

1794 REDIM Response$(10)

1797 MAT Response$= (")

1800 IF Hu THEN Response$(1)="USE FRRADAY CUP AS COLLECTOR"

1803 IF laly AND NOT Mu THEN Response$(1)="USE DALY-DETECTOR RS COLLECTOR®
1806 Response$(Z)="TAKE ZEROES FOR BOTH COLLECTORS"

1809 Response$(3)="CALIBRATE DALY GAIN"

1812 Response$(47="CHANGE ENABLE/DISABLE STATUS OF DALY"

1815 Response$<10)="RETURN TO BHC"

1818 CALL Keymenu(Response$(*))

1821 TF Mu THEN ON KEY 0 LABEL "C: CUP" GOTO 1845

1824 IF NOT Mu THEN ON KEY O LABEL “D: DRLY" GOTO 1B45

1827 ON KEY 1 LABEL “1: ZEROES® 6070 Calzer

1830 ON KEY 2 LABEL "2: DALYCAL" GOTO Dalycal

1633 ON KEY 3 LABEL "3: [DRLYSTATUS" GOTC Dalystat

1836 ON KEY 9 LRBEL "9: ESCAPE" GOTO Skey_bme

1839 6010 1839

18421

1845 GOSUB Collchange

1848 GOTO Skey_bnme

1851 |

1854 Calzer:0UTPUT KBO;Clear$: | determine zernes for Faraday Cup & Daly
1857 CALL Zero(Filament(»},0,0,0aly,B,Peak_inter Mu,Mn$(x) Collector$(¥)} | determine zeroes for Faraday Cup & Daly
1860 I Subflag THEN

1863 DISP "(press "BFNHSC'CONTINUE™)E" to continue)"

1866 PAUSE

1863 END IF

1872 GOTO Bmc

1875 1

1878 Dalycal:Center_peak(i,L) ! falibrate Dlaly gain

1881 If Subflag=4 THEN Skey bme

1884 QUTPUT B;Mm$C0, D)

1887 IF Hu THEN URIT &

1890 Calibrate(Filament(*),Magnet(L,2),Peak_inter,Daly, I t,Hu,Mm$x) Collector§ix))
1893 G0TO Bme_1

189 |

1899 Dalystat:GOSUE Daly

1902 GOTO Skey_bue

1905 1

1908 Chartmenu: | Menu for accessing graphics-stripchart functions

1911 GOSUB Clearall

1914 REDIM Response$(10)

1917 MAT Response$= ("")

12



2097 CASE -162,-169,-170,-172,-418,-476,-425,-428

2100 fchange fil-current by .01 amps: unshifted U/D arrow for sample-center, shifted U/D arrow for sample-side, ditto but 001 an
ps if CTRL used

2103 Mfil:i=Keycode

206 F=(K=-162 OR K=-170 OR K=-418 DR K=-426)+2%(K=-169 OR K=-172 R K=-425 OF ¥=-428)
2109 IF F=2 AHD Nfils=t THEN Bmc_1

2112 Filnum=f

215 SELECT K

2118 CRSE -162,-169 I up-arrow, SHIFT up-arrouw

ayal [hange= .01

2124 CASE -170,-172 ! doun-arrow, SHIFT down-arow

277 Changes-.01

2130 CRSE -418,-42% I CTRL up-arrow, CTRL-SHIFT up-arrou

2133 Change=.001

2136 CASE -4zt,-428 I CTRL down-zrrow, CTRL-SHIFT down-arrow

2139 Change=-.001

2142 END SELECT

2145 F=PROUNDC(Filament(Filnum)+Thange, -4

2148 Filament(Tiloum)=(F30)e(Pr(FT+TR(FHT))

2151 QUTPUT 8 USING "4R,42";Ff$CFiloun)2}, 1+ Filnum=2 OR Filnum=43),FHF(Filament(Filnum})
2154 BEEP 220#(Change{)+660#(Change D), .05-.03#(Change( .01)

2157 MAT Daly_ok= (0) ! zero the multiplier-permitted elements for all isctopes
2160 Daly ok{L)=Mu !  but restore the original value for precent isotope

2163 6070 Bme_1

2166 END SELECT

2169 !

2172 OFF KEY

2175 SELECT Keycode

2178 CRSE 24 1 {CTL ¥

2181 RLPHA OFF

2184 CALL Pattern

2187 CRASE 17,16,19,20 i (L 1,2,3, or

2150 GOSUB Filoff

2193 CRSE 15 ! (€1 2

219 T 4=l | 1-second integration time

2199 PRINT TABNY(L,18);" wex 1 SECOND INTEGRATION TIME »#x  (press (L * to return to 0.2 seconds)”
2202 BEEP 200, .1

2205 G010 Bne

7208 CASE 30 ! {1

211 1= | 01.2-second integration time

2214 PRINT TRBHY(1,18);"* 0.2 second integration time =«“SRPT$(" *,47)

2217 BEEP 80O, .1

2220 GOTO Bac

2223 CASE 4 (CTL-0)

2226 GOTO Dalystat

2229 CASE 63,47 | (Tar /)

2232 Shiftlabhel(Stripchart,Sample_name$ (), Sample,Run,Full auto,Nfils)
2235 CRSE ~179 ! (RLPHA key)

2238 OUTPUT KBD;CHRS(Z55)BLHR$(-179);
241 Stripchart=0

7244 CASE -180 ! (GRAPHICS key
2247 QUTPUT KBD;CHRE(255)6CHRSC-180)+

250 CRSE 8 (CTL-H

2257 GOSUB Querytime | Read clock

2256 CRSE 7 ! (CTL-6>

225% 6070 Calpgraph ! pressure-graphics
2062 CRSE 22 (1L

2265 GOTO Calhw | query HU

2268 CASE & 1 (CTL-F?

2171 Stripchart0=Stripchart

14



1920 Response$(15="START "BFNUn${"LINEAR")G" GRAPHICS BERH-MONITOR®

1873 Response$(2)="START "&FNUn$("LOGARITHMIC")8" GRAPHICS BEAM-MONITOR"

1926 IF Candump AND NOT Oump_stripchart THEN Response¢5)="ENABLE AUTO PRTR-DUMP OF GRAPHICS BEAM-MONITOR"
1929 IF Candump AND Dump_stripchart THEN Response$(5)="DISABLE AUTD PRTR-DUMP OF GRAPHICS BEAM-MONITOR"
1932 Response$(3)="DOUBLE K-A¥IS TIME-PERIDD (now "SUAL$(Rtime)8" ming)"

1925 Response$(B)="HALUL K-AKIS TIME-PERIOD (now "SURLS(Htime)d" mins)"

1938 Response$(4)="D0UBLE Y-RKIS HT (now "SUALS(Yheight)i"¥ initial beam)”

1941 Response$(%i="HALUL Y-AKIS HT (now "GURL$(Yherght)8"K initial beam)”

1344 Response$(10)="RETURN 10 BMC"

1947 [ALL Keymenu(Response$ix})

1950 ON KEY O LABEL "STARYT LIN-GRM" GOTO Linmenitor

1953 ON KEY 1 LRGEL "START LOG-GBM" GOTO Logmonitor

1956 IF Candump AND NOT Dump_stripchart THEN ON KEY 4 LABEL " ON AUTO-DUMP" G0TD Rutdump
1959 IF Candump AND Dump_stripchart THEN ON KLY 4 LABEL "OFF RUTO-DUMP™ GDTD Offdump
1962 ON KEY 2 LRBEL "OOUBLE X-RKIS" 5070 Double_x

1965 ON KEY 7 LABEL " HALUE ¥-BRIS" GOTO Halve x

1968 ON KEY 3 LABEL "DOUBLE ¥-ARIS" GOTO Doubley

1971 ON KEY B LABEL ™ HALUE Y-R¥IS" GOTO Halve_y

1974 ON KEY 9 LRBEL °  ESCAPE" G0TO Skey_bme

1977 IF Dump_stripchart THEN ISP FNH$C'AUTO PRINTER-DUMP"RFNBLS ("ENRBLED")

1980 IF NOT Dump_stripchart THEN OISP FNH$C"AUTO PRINTER-OUMP DISRBLED")

1983 6070 1983

19861

1989 Linmonitor:Lognon=0

1992 GOTO Monitor

1895 Logmoni tor:Legnon=1

1998 6070 Monitor

2001 Rutdump:lump_stripchart=1

2004 BEEP 680, .1

2007 6010 Chartmeny

2010 0ffdumpsDump_stripchart=0

2017 BEEP 220, .1

2016 6070 Chartmenu

2019 Double_xzRtime=2xKiime

2022 BEEP 660, .05

2025 6010 Chartmeny

2078 Halve_xsIf Rtimed=2 THEN Stime=Xtime/?

2031 BEEP 220, .05

2634 G070 Chartmenu

2037 Double_ysYheight=2%Vheight

2040 BEEP 660, .05

2043 6070 Chartmeny

2046 Halue_ysYheight=Yheight/2

2049 BEEP 220, .05

2052 G070 Chartmenu

2055 1

2058 1

2061 Calrunuar:CALL Runvariables(Runvar (%) Run_name$(*) Runtype$ix) Sample_nawe$(x),Run_order{x},Run_isof*),0)
riables

2064 GOTD Skey_bmc

2067!

20708

P R T R ey Ry Ny R E R PR SR TA SRR Y

2076 Keybranch=CRLL Kybrd(KBD$,Keycode) ! branch from non-softkey keystroke

2079 OFF KBO

2082 OFF KNOB

7085 SELECT Keycode ! branching to avoid blinking of key-display by avsiding OFF KEY
2088 CRSE 32,94,40,41,43,45,-196,-194,-463 TO -455,-414 10 -406

2091 IF L THEN GOSUB Magswitch

2094 GOTO Bme_t
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2214 GOTO Calmfocus ! manual focus

2277 (RSE 3 (CTL-0)

2280 Check_elements(Element${*),0) | recheck element-types on disk

2283 (RSE -192 ! (RECALL}

2286 IF HOT Auto THEN Bume_!

1289 Resume_auto:OFF KEY | resume automatic running after interrupt
2297 DM KEY O LABEL " BMC™ RECOUER Recover_bme

2295  ON KEY 1 LABEL "  NEXT RUN" RECOUER Recover_quit

2798 OFF KNDB

2301 Full_sutes=1

2304 QUTPUT KBD;Cleard;

2307  GRAPHICS OFf

2310 Nfils=1+(Runvar (Run,11)1)

2313 Spike=Runvar (Run,26)

2316 IF Spike THEM

239 Uhichspike(Spike,1,Subflag)

2312 IF Subflag THEN Rutospike error

2305 ENBIF

2328 Daly=Runvar (Run,5)*(Daly{>0)

2331 ON 1+Uhere 6010 Rutcont,Rutfind,Preheat,Filup,Takeup_cf,Tuneup cfonly,Currl,Curr_la,lartl,Cure2, Uait2,Start Retake,Rel, 51, Du
ait,bo,Take data

2334 |

2337 [ASE -192 ! (SHIFT-RECALL)

2340 IF NOT Ruto THEN Bmc 1

2343 INPUT "WHICH RUN DO YOU URANT TO CONTINUE RUTOMRTIC-RUNNING FROM? (D to escape)”,R
2346 IF R=0 THEW Bmc

2349 IF Runvar(R,1)=0 THEN

2352 PRINT "NO RUN YARTABLES DEFINED FOR RUNE":R

2355 Clunk

238 G010 2343

2361 END IF

2364 Run=R

2367 Full_aute=l

2370 GOTO Rutcont

2373 0ASE 1 (CTL-f)

2376 Ruerage(0,Normal (*),Candump, £, (Run),Prir(¢}) 1 calculate weighted averages
2309 IF E THEN Skey_bmc

2382 (RSE 2 | {CTL-8)

2385 GOTO Caltest | graphic contact-test for all samples

2388 CRSE 13 I {CTL -

2331 IF Magnet(0,1) AND Magnet(0,2) AND L THEM

2399 From isosl ! switch magnet to Re-167

2397 =0

400 Mu=0

2403 Correct(Ff$(x) Mud(¥), Filament{*) Magnet(0,2) ,Mu,I_t,Coarsemag(0),foc(*))
7406 B=Magnet(L,2)

2409 END IF

2412 CRSE 11 ! (o +

415 Lsfrom_iso ! suitch magnet from 187 tc normal peak
2418 M=l

2471 Correct(Ff${x),Mm$(*) Filament (+) Magnet(L,2),Mu,T_t Coarsemag(l),Foci*))
7424 B=Magnet(L,2)

2477 CRSE 16 ) (CTL-P)

2430 GOTO Calshape ! do a graphics check of peakshape

2433 CASE 14 | (CTL-W)

2436 Show_names(Sample_name$(*)) | display all defined sample names

2439 CASE 12 ! (CTL-L)

2442 G010 Cataleg ! locate run-data on disk

2445 CRSE 26 1 (CIL-2)

2448 G010 Lalzer
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2451 {RSE 10 ! (LTL-*)
2454 Stripchart=0 ! do a complete center/focus/barrel/focus
2457 Center_peak(i,L)

2460 IF Subflag=4 THEN Skey bmc

2463 Focus(3,1,1,Focnun)

2466 IF Subflag=d THEN Skey_bme

246%  Lenter_peak(l,L)

7472 Lenter_harrel(Sample)

2475 I Subflag=1 THEN 807

2478 IF Subflag=4 THEN Skey_bme

2481 Focus(2,1,1,Focnuns

2484 CASE 61 | equals sign; cale. 207/206 age
2487 Mu=0

2490 QUTPUT 8sMn$(Mu,I_t3 ¥ put on cup just in case

7493 A=l

249 DISP FNH$("ENTER PADIOGENIC 207,706 RATIO™A"  (CONTINUE to escape)”s
2459 INPUT A
2502 IF A THEN CALL Ph_age(R)

7505 CRSE -177 I (DUMP BLPHR)

2508 DUMP ALPHA

2511 CRSE -176 ! (IUMP GRAPHICS)

7514 IF Candump THEN DUMP GRAPHICS

2517 CRSE -155 ! (RESULT)

220 P=2 ! printout 1sotope-ratio data for run(s)
2527 GOSUB Result ! using printer (RESULT) or CRT (SH-RESULT)
2526 GOTO Skey_bme

2529 CRSE -162 1 (SHIFT-RESULTY

837 Pl ! display isotope-ratie data for run(s)
7535 GOSUB Result

2536 CRSE -176,-223 I(PAUSE, STOP)

2541 PRUSE ! pause the program

2544 CASE -181,-221 ICCLR LN, CLR SR

2547 QUTPUT KBO;Clears; ! clear screen

2550 CRSE -270 | SHIFT-STEP

2553 QUTPUT KBD:Clears;

2556 PRINT USING "18/,K,/,K";"PRESS kO TO COMPLETELY RESTART THE PROGRAM","¢ this will turn off all filaments & reset the barr
elll )

2559 PRINT USING “2/,K":"PRESS K9 TO RETURN TO BHC"

7567 OFF KEY

7565 ON KEY 0 LABEL *  RESTART" GOTO 2574

7568  ON KEY 9 LABEL " ESCAPE" 60TC Skey_bmc

2571 6010 2571

25714 Debug=0

2577 GOTO 3

2580 CASE -214 1 INS LN ke

2583 OUTPUT KBD;Clear®; | dump graphics with a label at the bottom
2586 Inputs=""

2569 LINPUT "GRAPHICS-DUMP UITH LABEL AT BOTTOM---  ENTER LABEL ¢ 7 to escape)s”,Input$ll,60]
2552 TF Input$l1,13="7" THEN Skey bnc

7595 CSIZE 4

2598 UTEUPORT 0,100+RATIO,0,100

2601 UINDOU 0,100,0,100

2604 LORG L

2607 MOUE 5,15

2610 LABEL Input$li,s2]

2613 DUMP GRAPHICS

2616 GCLERR

2619 Stripchart=0

7622 GOTO Skey_bme

2625 CASE ELSE
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2805 GOTO Bmc 1

2608 |

28111

ZE14 | #4440 bt b bbbt b bbb b b H R bR R R R PR E R A bR R bbb bbb bbb
171

2820 Magswitch: ! switch magnet teo another position or 1sotope

2823 Key$=CHR Keycode)

2826 K=Keycode

2829 SELECT ¥

2832 CASE ~463 10 -455 | CTRL-softhey pressed; jump up § of masses of softkey
2835 Jump=K+464

2838 L=l+Jump

2841 IF LoNiso THEN L=Niso

2844 B=FNIsomag(Mcoef(x), Magnet(l, 1)}

7847 Beep(7000, .03, .02,5)

2850 Jump_dir=l

2853 J0=3

7856 CASE -414 T0 -406 | CTRL-SHIFT softkey pressed; jump down #of pks of skey
2859 Jump=-(K+41%)

2862 L=l+Jump

2865 IF L1 THEN L=l

2868 B=FHIsomagMcoef(x), (Magnet(L,1)}}

2871 Beepd220, .03, .02,5)

287 Jump_dir=-1

2877 J0=3

2880 CASE -196 ! left-arrow; switch magnet 1/2 mass down
2883 B=flIsomag(Mcoef () Hagnet(L,1)-.5)

2886 J0=1

2689 Beepl440, .03, .02,

2897 CASE -194 | right-arrow; switch magnet 1/2 mass up
2895 B=FHlsomag(Mcoef(*),Hagnet{L,1)+ 5)

2898 J0sG

2901 Beep(1000,.03,.02,3)

2964 CASE 32,94 | space-bar or "3 switch to peak-top

907 J0=3

2910 B=Magnet(L,2)
2912 Beepib6, .02,.02,2)

2916 CASE 40 I left-parenthesis key; switch magnet to lower-side of peak
2913 B=Magnet(L,Z2}-Rside

822 =2

2975 Beep(550, .03,.02,3)

2928 CASE 41 I right-parenthesis keys switch magnet to upper-side of pk
7931 B=Magnet(L,Z)+Rside

2934 J0=4

2937 Beep(880, .03, .02,3)

2940 CRSE 43 I+ keys switch magnet up to next-defined isotope

2943 Jump_dir=l

2946 L=l+(L(Niso)

2949 B=Magnet(L,2)

2952 10=3

7955 BEEP 660, .05

2958 CASE 45 ! - keys switch magnet down to next-defined isotope
2961 Junp_dirs-1

2964 L=L-(L3D)

2967  B=Magnet(L,2)

2970 J0=3

2973 BLEP 720, .05

797 END SELECT

2979 Mu=Huxlaly_ok{L)
2982 QUTPUT 8 USING MagsB
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2628 DISP CHR$Keycode)s" (code ";Keycodes"} 77 - UNDEFINED KEY" 1 undefined key pressed during BHC
2631 Clunk

2634 URIT 5

2637 TND SELECT

2640 GOTO Bme_l

243 |

2646 Result:0FF K&y

2649 IF NOT Full_aute THEN

2657 OUTPUT KBD;Clear$s

2655 PRINT USING “12/,¥,2/,K";"STARTING [, ENDINGI RUNS FOR PRINTOUT? (CONTINUE = current run ["SURLS$(Runi8"d, D=escape)”,"/or u
se negative fs for file f#s)"

2658 LINPUT Input$

2661 Parse(Input$,lal () Ninputs)

2664 IF Ninputs=0 THEN

2667 A=Run
2670 7=Run
2673 LLSE

7% R=lal(l)

2679 Z=Uall+(Ninputs)1Y)

2682 END IF

2685 IF R=0 THEN RETURH

2688 E=0

2691 QUTPUT KBD;Cleard:

2694 IF R0 AND Z{0 THEW | request file #<, not run 8¢
2697 PrintresiPrir{P),0,E,ABS(RY,ABSCZ)}

2700 TF £ THEN RETURN

2703 RETURN

206 ENDIF

2709 ELSE

mz o Bl

215 Z=Run

2718 IF Full_auto THEN P=2

2721 ENDIF

2724 FOR Run_num=R T0 ¢

2727 IF NOT futo OR NOT POSCUPCS(Runtype$(Run)y,"OUTEAS") THEN LALL Printres(Prir(P},(Run_num),E;
2730 IF [ THEN RETURN

2733 NEXT Run_num

2736 RETURN

2739 f

2747 Honitor<IF NOT Lognon THEN ! draw axes & start graphice heam-monitor
2745 IF Mux(Mud 1) OR CNOT Mudx(Mud2) THEN

2748 Ymax=Hu/10+(NOT Mudx2 I small beam

2751 ELSE

2754 Yrmax=HuYheight I not-small beam

2057 IF Ymax210000 THEN Ymax=10000

2760 ENDIF

2763 ELSE

2066 IF Mud=0 THEN Hu=01

2769 Ymax=INT(LGT(MuxYheight))+3 ! logarithmic monitor
2172 IF Ymaod THEN Ymax=4

2775 IF Ymax{l THEN Ymax=1

2778 END IF

2781 Stripchart=1

2784 Running_time=TIMEDATE

2787 Tmin=(Running_time-Time(}/60

2790 Runniing_time=Tmin

2793 Tmax=IHT(Tmin)+Xtine

779 Rxes(0,100,25,100, INT<Tmin), Tmax, -Lognom#{1+29Mu7, Ymax, "MINUTES SINCE START OF RUN","nU BEAM",0,Mu,<Logmon))
2799 MOUE Tmin,Mux(NOT Logmon)+LGT (Mu» (Mud0)+ 2Hu(=03% 00001 )*Logmon
2807 CUTPUT ¥BD;Clear$;
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2985 PRINT TRERY(1,18):RPTS(" *,80)

2988 RETURN

2991 1

7939 1

2997 Fileff: | turn & filament off

3000 Frum=Keycode-16 1 =1,2,3, or 4 for filamentls 1,2,3,4

3003 Preheat=(Keycode>18)

3006 DN DELRY .5 GOTO 3066 ! refuse to comply if keystroke not repeated within .5 seconds
3009 4

3012 ON KBO 607D 3027

3015 BEEP 220, .03

3018 WAIT .01

3021 6OTO 3015

3024 |

3027 Kybrd(KB0$,Keycode)

3030 IF (Keycode<1? OR KeycoderZ0) THEN 2066

3033 1

3036 OFF DELRY

3039 OFF KBD

3042 QUTPUT 8 USING “4R,4Z";Ff$(Preheat,1+(Frum=2 OR Frum=4)),0

3045 IF NOT Preheat THEN PRINT “SARMPLE ";

3048 IF Preheat THEN PRINT "PREHERT “;

3051 PRINT Fil$(Fnun-2%Preheat);” OFF"

3054 Filament(Fnum)=0

3057 Mu=0

3060 G070 Bmc_1

3063 1

3066 PRINT USING "5/,K,2/";"T0 TURN OFF R FILAMENT, PRESS THE KEY TWICE DURING THE CHIRP."
3069 OFF DELAY

3072 OFF KBD

3075 RETURN

3078 1

F R R R RS Ry X R R R ey Py RS P R T PN N S PSR TSP L IS A TSR
3084 Mandat:6050B Clearall ! Take data "manually" (e.g. by keyboard-request)
3087 T Auto THEN

3090 PRINT USING “8/,K,Z7,K";"YOU MUST EXIT THE AUTOMATIC-RUNNING MODE®,"TF YOU URKT TO TAKE DATA IN THE MANUAL HODE.

T-k8 during BMO) .

3092 Clunk

09 WRIT S

3099 GOTO Skey bme

3102 EMD IF

3105 OATA 0,0,0,0,0

108 RESTORE 2105

3111 READ Re,Buto,full_auto,Beam_window,linit_growth
3114 OFF Ky

3117 IF Run=0 THEN Run=1

3120 Start_time=Timel

3122 IF Run_nane$(Run)(>"" AND NOT Changed_el THEN Manualdata menu
31261

31291 first block(s) of data requested for this run
3132 If K0T Changed_el THEN

7135 MAT Lasthlock_ise= <0)

3138 MAT Peak= (D)

3141 MAT Last_aver= (D! no previous blocks of data
3144 Last_isctopesg=""

3147 LND TF

3150 Dump_datagraf=0

353

3156 IF Normal(1) AND Normal0(2) THEN

3159 Fract_normal=l | normalize for fractiomation using a natural ratio
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3167 ELSE

3165 Fract_normal=0

2168 END IF

3171 IF HOT Fract_normal AND TRIMSCUPCS(Runclass$y){>"U" THEN Hanualdata menu
3174 1 include U element in case of 232-236 double-spiked run

nw

3180 ! more info needed if a normalizable element

2183 DATA Sample Name,"",Spike Number (0 if an unspiked run),"" Normalize data to raties of,” First Block? (Y/M)",72,°","0","","",
N0

3186 DATA -1,-1,0,0,-1,-1,0,0,0,0,-2,-2

3189 RESTORE 3183

3192 REDIM Prompt$(6},Range(t,2),Uselh),Responsed (6}

3195 READ Prompi$(»),Response$ix},Range(x)

3198 MAT Use= (1)

3201 Use(d)=0

3204 Use(2>=0

3207 Use(5)=0

3210 TF Sanple_name$(Sample)(>"" THEN Response$(1)=Sanple_name$(Sample)

3213 Forn(Pronpt$(x),Responsed(#), Use(*), Range(*),6,1,E,2)

3216 TF £ THEN Skey_buc

32151 TenpS=Responsedil) 777

3227 Sample_nane$(Sample)=Response$(1)

3225 I HUM(Response$(3)))47 AND NUM(Response$(3))<58 THEN

3228 Spike=URL{Response$(3))

3231 ELSE

3234 DISP FNH$("THE SPIKE HUMBER MUST BE R DEFINED SPIKE WITH A NUMBER BETUEEN 1 AND 20
3237 Clunk

3240 UAIT 4

3243 6070 3189

3246 END IF

3249 IF Spike THEM

3252 Uhichspike(Spike,1,5ubflag}

3255 IF Subflag THEN

3258 DISP FHHSC"sx» CAN'T GET SPIKEH® “8URLS(Spike)B" FROM EITHER DISK ##xs")
3261 Clunk

3264 URIT 2

1267 GOT0 Mandat

320 ENDIF

3273 END IF

3276 Norml=FNYes(Response$(6))

3279 IF Norml THEN Normal(1)=0

3282 |

3285 1

3788 DATA Sample Name,Isotopes,Number of Sets in a block,Number of Blocks,Bean Uindow (most-intense peak):,” Minimum Beam (uolis:”,
" Mavinum Beam {volts}"

3291 DRTR " Maximum Filamert-Current (amps)”,Maxinum Beam-Growth ({/minute),Final Filament-Currents (amps),” {ca-Cen,sa-51,preh-Ce
n,preh-5i)"

3294 DATA"Daly Status (0,1,2)","  {0: Disabled  1: OK for data",”  7: Bean-tuneup only}",Jump Graphics each Block? (Y/N)
3297 DATA 77,772,151, 0, 0", 10", 8", 00", D

3300 DATR -1,-1,0,0,4,40,1,80,0,0,0,10,0,10,0,6,0,100,0,9,0,0,0,0,0,0,0,2,-2,-2
33031

3306 Manuzldata_menusRESTORE 3288 1 Construct Data-Taking Form

3309 REDIM Prompt$(15),Response$(15), Use(15), Ranget15,2)

3312 READ Prompt®(x),Responsed(*),Range(x)

3315 IF Sample_name$(Sample)d"" THEN Responze$(1)=Sample_name$/Sanple)

3318 HAT Use= (1)

3321 DATAR 0,0,0,0

3324 READ Use(5),Use(1),Use(12) ,Use(13)

3327 If Daly THEN ! only allow Daly-enable if Daly not completely disabled
3330 Response$(14)=UALS<Daly)
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3333 ELSE

3336 Usell9d=(

3339 Prompt$(12)=""

3342 Prompt$(13)=""

3345 Prompt$(19)=""

3348 Response${l4)=""

3351 END IF

3354 IF Candunp=0 THEN

3357 Use(15)=0

3360 Prompt$(15)=""

3363 Response$(i5)=""

3366 ELSE

3363 Response$(15)=CHR$(B9%Dump_datagraf+78% (NOT Dump_datagraf))

3372 END IF

3375 |

3378 IF Normal€1y=0 OR MormalO(2)=0 THEN Fract_normal=] !shouldn’t be necessary, but sometines an invalid fract_normal of 1 has ap
peared anyway

3381 IF Fract_normal OR TRIMS(UPC$(Runclass$))="U" AND Block=D THEN Response$(l}=Sample_nane$(Sample)
3384 IF NOT Fract_normal AND TRIM&CUPC$(Runclass$))<>"U" THEN

3387 IF Block=0 AND Sample_name$(Sample)<"" THEN Response$(1)=Sample_name$(Sample)

3380 IF Block<>J RND Sample_name$(Sample)="" THEN Response$(1)="7?"

3393 END IF

3396 IF Block THEN

3398 Response$(1)=Run_name$(Run)

3402 Response$(Z)=Last_isctopess

3405 Response$(3)=UALS(Nsets)

3408  Response$(4)=URLS (Numberofblocks)

3411 Response$(6)=URLE (Umin)

3414 Response$(7)=URLS (linax}

317 Response$(8)=UALE(Frax)

3420 Response$(9)=URLS(Maxgrowth)

3473 IF Candump THEN Response$(15)=CHR$¢B9xDump_datagraf+78x(NOT Dump_datagraf))

3426 £ND IF

M9

3432 IF Spike THEN

3435 Prompt$(2=Prompt${24" (include "SURLS(Spkdrun_ref)8", "SURL$(Spikedrun_iso{1334", 8 "BURL${Spikedrun_isa(2))4")"
3438 IF Block=0 THEN

344 Response$(2)=URLS (Spkdrun_ref)8", "RURLS (Sprkedrun_iso(1 28", "SURLS (Spikedrun_isa(2))
3444 IF Spikedrun_iso(3) THEN Response$(2)=Response$(Z)8","SURL$(Spikedrun 150(3))

3447 ENDIF

3450 END IF

3453 1

3456 IF NOT Spike AND NOT Fract_normal THEN Prompt$(2)=Prompt$¢2)8" (Reference-Isotope First)”
3453 IF NOT Spike AND Fract_normal THEN

3462 Prompt$(2)=Prompt$(28" (must include "SUAL$(Ref)8” and "SURL$CHormall(1))R")"

3465 If HOT Block THEN Response$(Z)=URL$(Ref)&", "BUAL$(Normalli(1))

3468 LND IF

3471 IF Block=0 AND Spike=0 THEN

31 IF UPC%CRunclass$ll,21)="PB" THEN Responsei(2)="206,207,208,204"

3477 IF UP($(Runclass$l1,21)="RB" THEN Response(2)="87,85"

3480 IF UPC$(Runclass$ll,213="TH" THEN Response$(2)="232,230"

3483 IF UPC${Runclasssl1,11>="U" THEN Response$(2)="238,235"

3486 IT UPL$(Runclass$ll,31)="U02" THEN Response$(2)="270,267"

3489 IF UPC$(Runclass$ll,2D)="SR" THEN Response$(2)="86,88,67"

3492 IF UPC$<Runclass$ll,21)="ND" THEN Response$(2)="144,146,143"

3495 IF UPC${Runclass$ll,3D)="NDO" THEN Response$(2)="160,162,159"

3498 I UPC$(Runclass$1,113="K" THEN Response$(2)="39,41"

3501 END IF

35041

3507 Response$(11)=UALS(Filament (134", "SURLS(Filament (28", "SUALE(Filament (308", "WUALS(Filanent(4))
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3510 Invoke_menusForn(Prompt$(x),Responsed{*), Use(*) Range(*), 15,1+ (Responsed (133" 77"}, E, 1)
3513 IF £ THEN Skey_bmc

3516 OFF Ky

3519 Run_nane$ (Run)=Responsed(1)

3527 Sample_name$(Sample)=Response$(l)

3525 Hsets=UAL(Response$(3))

3528 Nusberofhlocks=UAL(Responsed($))

3531 Unin=UAL{Response$(b))

3534 Unax=UAL(Response$(7))

3537 IF Umax{l.2¥lin THEN 1 beam~window must be at least 20% wide
3540 DISP FNH$CMBYX. BEAM MUST BE AT LEAST 20% GREATER THAN MIN. BEAM"
3543 Clunk

3546 URIT 3

3549 G010 Inuoke_menu

3552 END IF

3555 Bean_window=(Unin(>0 OR Unax<>10)

3558 IF Daly THEN Daly=URL{Response$(14))

3561 Frax=UAL(Response$(8))

3564 Maxgrouth=URL(Response$(9))

3567 Linit_growth=(Maxgrowth(X100)

3570 Tenp$=Response$(11)

3573 ParselTenp$,Ual () Ninputs)

3576 MAT Off_fil= Filament

3579 Change_curr=0 1 change fil-currs after block?

3582 FOR =1 TD 4

3585 Off_filD=Ual{ly

3568 Change_curr=Change_curr+ABS(Filament(D-0ff_fil(I)

3591 NEAT 1

3594 IF Change_curr(.001 THEN Change_curr=0

3597 Dunmp_datagraf=Candump*fNYes(Response$(15))

3600 IF NOT Candump THEN Response(15)=""

3603

3606 FOR I=1 70 8

3603 Run_iso(Run, D=0

3612 NERT 1

3615 Parse((Response$(2)),Ual(*} Ninputs)

3616 IF Ninputs(Z THEN

3621 Clunk

3624 PRINT TRBRY(L,12)3Ci$;" =ex= YOUR "G0$6"ISOTOPES"G086" RESPONSE OF "8Response$(238" DOESH™T GIVE ME AT LERST 2 ISOTOPES wwx
";(n$

3627 GOTO 3654

3630 END IF

3632 MAT Iso= (D)

3636 FOR I=1 T Hinputs

3639 FOR J=1 70 Miso

3642 IF Val(D=Magnet(J,1) THEN 3666

3645 NEXT J

3648 DISP Ci$s" wwxx “;Ual(D);"ISN’T ON THE LIST OF DEFINCD ISOTOPES FOR THIS ELEMENT-SERIES »wxx ":(n$
3651 Clunk

3654 URIT 3

3657  Response$(2)="77"

3660 6010 Inuoke_menu

3663

3666 Run_iso(Run,I)=Ual(D}

3669 Iso(D>=Ual<D

3672 NEAT I

3675 IF Spike THEN 1 check compatibility of ELEMENT and SPIKE
3678 Spikel=Spike

3681 CALL Spike_check(Spike0,Is0(#),Spikedrun_iso(*),Spkdrun_ref} 1 check if the isotopes required by the spike are present
3684 IF SpikeQ=0 THEN

22



3687 Spike=0

3690 DISP FNHS(“#xx THE ISOTOPES FOR SPIKE# "BURL${Spike)d"DON'T MATCH ELEMENT “BRunclass$h” ##+")
3693 Clunk

36%  URIT 2

3699 GOTO Mandat

3702 ENOIF

3705 END IF

3708 IF Spike THEN Fract_normal=0

3N IF Fract_normal THEN

374 IF Usl<1)ORef THEN ! 1st isctope must be the reference-isotope for fractionation-normalized runs
3717 DISP FNHSC" THE FIRST ISOTOPE™)AFNBISC"MUST™)BFNHSC"BL")SLiSRURLE (Ref)h" "BCn$

3720 GOTO 3651

3723 IF ROT Spike THEN

3726 FOR 1=2 10 Hinputs

29 IF Val(I)=Normal (1) THEN 3753

EYEYS NEXT I

3035 DISP FRHE(" YOU MUST INCLUDE")BFNBLS(UALS(Nermal{1)))BFNHSC"AS OHE OF THE ISOTOPES")
3738 BOTD 3651

M I

744 LD IF

3747 END IF

3750 1

3753 Last_isotopes$=Response$(2)

3756 !

3759 Ref=Run_1soRun,1) | "Reference” isotope (either numerator or demominator of all ratios)
3762 Roughscan_done=1

3765 FOR I=1 70 8 1 match the present-block’s isctopes against previous to see if need a new rough-scan
378 IF (Run_isoCRun,DDdLastblock iso{I)) THEN Roughsean_done=0

IMNERT I

3774 I SUM(Peak)=0 THEN Roughscan_done=0

3777 If Roughscan_done=0 THEN

3780 MAT Peak= (D)

3783 MAT Order= (0)

3786 MAT Lastblock_ise= (D)

3789 GOSUR Mstart

397 5=0

3795 FORI=1708

3798 §=5+Run_iso(Run, I}

3801 NEKT T

3804 Ph_4678=(5=825 AND Ref=206) ! if & Ph-206-207-208-204 black

3807 END IF

3810 |

3813 PRINTER IS Prir(2)

3816 IF Change_curr OR Bean_window OR Limit_growth THEN PRINT

3819 If Change_curr THEW PRINT "FILAMENT CURRENTS RFTER LRST BLOCK: (sa-U,sa-S,Preh-C,Preh-8)"sOff fil(1);0ff fil(2);0ff f11(3):0ff,
fil(4:"AHPS."

3822 IF Beam_window THEN PRINT "BERMSIZE TQ BE RESTRICTED BETMEEN":sMmin;"8“;lmax;*™U for fil-currents(";Fmax; )"
3825 IF Limit_growth THEN PRINT "MBKIMUM PERMITTED GROUTH-RATE OF BEAM IS":Maxgrowth;"i/MIRUTE."
3828 PRIHTER IS CRT

3831 Changed_el=0

3834 !

3837 Gronk:FOR Blocknumber=1 T8 Nunberofblocks

3840 IF UPC${Runclassell,21y="HF" THEN

3843 !

3846 ! Hafnium runs only

3649 DUTPUT B;Mm$¢0,1) | restrict the Re-187 bean to ¢BY if a hafnium run

3852 URIT My

3855 L=0 | Re-187

3858 Mus

3861 Correct(Ff§(x) Mn$(x), Filanent(*) Magnet(lL,2),0,1,Coarsenagid),Foct*))
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3864 URIT L

3867 Size(5,4,0,6,6,1,100,1) 1 5 to § volts 187
3870 IF Subflagdl THEN 8me

3873 L=Rf ! ref-peak

3876 Correct(Ff8(») Me$(x), Filament(») Magnet(L,2,0,1,Coarsemag(l),Foc(#))
/79 UAIT 1

3882 ENDIF

3885 |

3888 IF Blocknumber)l THEN Roughscan_done=1

3891 GOSUB Mgo

3894 IF Norwl AND (Block=1) THEN

3897 FOR I=s1 TO N-1 | normalize to {st-block value
3900 IF POS(Ratio$<I),URLS(Bnorm)) THEN

3803 Normal (1)=Bnorn

3906 Normal (2)=Ruer<I)*In¢

3909 £NDIF

3912 NEKT T

3915 END IF

3918 KEXT Blocknumber

ELVAR

3924 FOR K=1 10 4 ! change filament-currents to specified after-run settings

3927 IF (K32 OR Change_curr) AND Filament(K}OOff_fil<K) THEN CALL Filament(10,01f filK), 5,(K)
3930 NERT

3933 Correct(Ff$(x) Huf(x),F1lanent (¢}, Magnet(L,2),Hu,I_t,Coarsenag(L{)0),Foct*))

3936 GOTO Bme

3939 i L RS e S R R e L R R S R R R RN R R I S R R LS R R )

3942 1

3945 Mfind=G0SUB Clearall ! Request a new sample to be rotated into position

3948 IF Run THEN PRINT TRBRY(1,18):"(press "BFNHSC"CONTINUE"J" with no response to escape)”
3951 A=0

3954 LINPUT "ENTER THE BARRELY OF THE NEU SRMPLE, HUMBER OF FILRMENTS FOR THIS SAMPLE?",Input$
3957 Parse(Input$,Ual(®) Ninputs)

3860 A=lal(l)

3963 IF R=0 THEN Skey_bme

3966 TF RO OR RYLE THEN 2978

1969 Sample=R

3972 Nfils=CUal (2)=1)+2%Ual(2)=2 (R Ual(2)=3)

3975 IF Nfils=(0 THEN

3976 PRINT TRBXY(L,12>;" PLERSE ENTER 2 URLUES; THE BARREL®, AND THE HUMBER OF FILAMENTS <1 OF 3
FOR THE SAMPLE. "

3981 Clunk

3984 GOTD 3948

3987 END IF

3990 QUTPUT KBO;Clearss

23993 Find(0,5anple,Nfils,Subflag,Filanent (%), Tinel)

3996 Changed_el=0

3999 Lastfil=0

4002 IF Daly THEM Daly=l | unless Daly broken, den,t inherit last run’s Dsly setting

4005 IF Block THEN Run=1#Run | increment Run# if took anmy dats for previous sample

4008 IF Run)22 OR Run=0 THEN Run=1 ! Max. Run¥ is 32

4011 Run_name$ (Run)=""

4014 Filnum=1

4017 HAT Normal= Normall

4020 Black=0

4073 Focnum=0

4026 Lastrate=10

4029 Spike=0

4032 GOSUB Stdfocus

4035 Uhoop

4038 ZerofFilament(*),Zero_tine,Noise_time,Baly,Magnet(L,2),Peak_inter,Mu,Mu${*},Collector$(*)}
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4041 RETURM

4044 1

4047 Stdfocus: ! Restore std-focus values for single or triple filasent samples
4050 ON ERROR GOTO Bad_read

4053 ASSIGN 8Pathl TO “FOCUS:INTERNAL"

4056 ENTER BPathl,Nfils;Focie)

4059 OFF ERROR

4062 PRINT "STANDARD FOCUS-SETTINGS RESTORED"

4065 PRINT USING "K,2/,8(3D,3%),7,804D,20),/"; "FOCUSING URLUES:",1,2,3,4,5,8,7,8,Foc(%)
4068 Correct{Ff$(x) Mn$(+) Filament(*) Magnet(L,2) Mu,I_t,CoarseragtL(oD},Foci#))
4071 RETURN

4074 |

4077 (learall:GOSUB Clearkey

4080 DUTPUT KBDsClears; I clear alpha screen

40682 OFF KBD

4086 GRAPHICS OFF

4089 Stripchart=0

4097 RETURN

4095 |

4098 Skey bmczShiftiabel (Stripchart,Sample_name$(x},5anple,Run,Full_auto,Nfils)
4101 QUTPUT B3Mm$hu, IO

4104 6070 Bmc 1

4107 1

4110 Clearkey:! Undefine all softkeys & return

4113 F0R Iz=0 70 19

4116 ON KEY Iz CALL Clunk

4119 NEXT Iz

4122 RETURN

475 |

4178 Bad_store:OFF ERROR | failed disk-storage operation

4131 PRINT USING "2/,K";FNH$C"UNRBLE TO STORE DATA ON DISK™)

4134 Clunk

4137 UALT 2

4140 GOT0 Bme_1

4143 Bad_read:0Ff ERROR | failed disk-read operation

4146 PRINT USING "2/,k";FNH$C"UNRBLE TO RERD DATR FROM DISK")

4149 Clunk

4157 URIT 2

4155 RETURN

4158 !

4161 Recaver_bmc:I_t=2 | BNC key (kD) pressed during auto-running,

4164 PRINTER IS CRT 1 so revert te BMC condition

4167 Full_auto=0

4170 Fron_isa=Rf

4173 A=KNDBY

4176 OFF KEY

4179 Braap

4182 PRINTER IS Prir(2)

41685 PRINT USING "7,K, /" ++++ Exited from auto-running (BMC-key), “SFNClock 1Z$(TIMESCTIMEDATE)IR" #++¢"
4188 G010 Skey_bme

4191 1

4194 Recover_quit:OUTPUT KBD:Clear$s ! QUIT key (k2) pressed during auto-rum,
4197 GRAPHICS OfF b 5o quit this auto-run & go on to next
4200 Broop

4203 PRINTER 1S Prir¢2)

4206 PRINT USING "/,K,7"s"++++ Exited from auto-running (QUIT-key}, “SPHClock 1Z$CTIMESCTIMEDRTEDIR" ++e+”
4209 PRINTER IS CRT

4212 Uhoop

4215 OFF KEY

4718 R=KNOBY
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4221 PRINT TRBHY(1,9);"PRESS &1 TO CONFIRM REQUEST TO QUIT THIS RUN AND GO ON TO NEKT RUN,"
4224 PRINT TABKY(1,10);"PRESS k9 TO DENY RECUEST AND RESUME RUTOMATIC RUNNING OF THIS SRMPLE."
4227 ON KEY 1 LABEL * QUIT RUN" GOTO Quit

4230 ON KEY 9 LRBEL " ESCAPE" GOTO Resume_auto

4233 5010 4233

423 |

4739 Rutos! sewsssmzmpresnrerseflTOMATIC RURNING SEGMEHT##xsexsssrrensssnppnnrs

4242 ! EEERRRRREERRFERRE RN AT T RH AR ERRERTEEHE T EREHRRT R B HERF RN FFARRAR LRI

4245 GOSUB Clearkey

4248 OFF KNOB

4251 DISP

4254 IF Auto THEN

4257  PRINT USING "18¢,K,/";"PRESS k2 10 RESUME AUTOMATIC RUNNING WHERE YOU LEFT OFF,"
4260 PRINT USING "K,2/,K,2/,K";"PRESS kO 10 COMPLETELY RE-START RUTOMATIC RUNWING,","PRESS k4 T0 REVERT 70 MANURL RUNNING,
","FRESS k9 T0 ESCRPE."

4263 ELSE

4266 PRINT USING "187,40%,K,2/,40K,K";"PRESS k4 10 START RUTOMATIC RUNNING,","PRESS K9 T0 ESCAPL."
4269 END IF

4272 GOSUB Clearkey

4275 ON KEY 9 LRBEL " ESCAPE" GOTD Skey_bme

4278 IF Auto THEN

4281 ON KEY 7 LABEL “ RESUME RUTO" GOTO Resume_auto

4284 ON KEY O LABEL "  NEW RUTO" GOTO 4323

4287  ON KEY 4 LABEL " MANURL™ GOTO 4305

4290 ELSE

4293 ON KEY 4 LRBEL * START AUTO" GOTO 4323

429 END IF

4299 GOTO 4299

4302 !

4305 Ruto=0

4308 Full_autos=0

4311 Spike=0

4314 T t=2

4317 G0T0 Skey_bnc

4320 1

4323 DATR 1,1,1,0,1,0,0

4326 RESTORE 4323

4329 RERD Ruto,I_t,Run,Repeat_run,Full_auto,lump_stripchart,Dump_datagraf

4337 MAT Preheated= (D)

4335 GOSUE Clearkey

4338 ON KEY 0 LABEL *  DEFINED" GOTO 4365

4341 ON KEY 2 LABEL ™ NOT SURE" GOTO 4359

4344 ON KEY 4 LABEL " UNDEFINED" GOTO 4358

4347 ON KEY 9 LABEL " ESCRPE" 60TO 4305

4350 PRINT USING “18/,16¥,K,8/";"RARE YOUR RUTOMATIC-RUN URRIABLES DEFINED?

4353 G010 4383

43561

4359 OFF KEY

4362 CALL Runvariables(Runuar(#),Run_name$(),Runtype$(), Sample_name$(*),Run_order(*),Run_iso(#),1)
4365 IF Runvar(1,1)=0 (R Runtype$(1)="" THEN

4368 PRINT USING "2/,K,2/"sFNHE("THERE ARE NO RUN URRIABLES IN MEMORY- NEED TO DEFINE OR GET FROM DISK )
4371 Clunk

4374 ON KEY 9 LABEL " ESCAPL™ GOTO 4305

4377 URIT 3

4380 OFF KEY ©

4283 GOTO 4359

4386 END IF

4389 QUTPUT KBD;Clears;

4392 1

4395 Just_outgassing=l | Is this auto-run sequence just for outgassing? If so
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4398 FOR I=1 T0 32 I don’t check the HU & don’t wory ahout the beam-valve.

4401 I Runvar(I,1> AND POSCUPC$(Runtype$(IDL1,81),"OUTGAS™)=0 THEN Just_outgassing=0

4404 NEKT 1

4407 |

4410 IF NOT Just_outgassing THEN

4413 CRLL Hu(Mm$<*),Hu,0,M0,1 B

4416  ON KLY D LRBEL " READY" GOTD Autcont

4419 0N KEY 4 LRBEL " RECHECK" GOTC 4365

4422 ON KEY 9 LABEL " ESCAPE" G0TO 4305

4475  PRINT TRBRY(1,143;"CHECK THAT THE HU TS OK FOR ALL OF YOUR RUNS, AND THAT THE BERMUALUE IS "AFNHSC'OPEN")
4428 G0TOD 4428

4431 END IF

4434 |

4437 Autconts | Uhere variable indicates program line where auto-running should be resumed if interrupted
4440 OFF Ky

4443 OFF ¥BD

4446 Uhere=0

4449 PRINTER 15 [RT

4452 Outgas=POSCUPCRuntype(Rund), "0UTEARS™) | just cutgassing for this run

4455 Pregas=Outgas AND (UPC$(Runtype$<Rund[1,113="P") | outgassing 1n preheat position

4458 IF NOT Pregas THEM

4461 Sample=Run_order{Run) | sample number (1-16)

4464 ELSE

4467  Sample=Sample-1+17%(Sample=1) | to outgas in preheat position for barreld H, rotate barrelf n-1 1nto running position
4470 END IF

4473 Nfils=1+RunvarRun, 11y 1 Nfils is 1 if a single-filament sample, 2 if a triple

4476 Typel=Type

4479 Goer=0 | until have a satisfactory beam
4482 IF Dutgas THEN Rutfind
4485 1

4489 FOR Type=1 10 20 ! find appropriate element from disk, assuming original disk in drive

4491 IF Element$(Type)(O"" AND TRIMSCUPC$(Elenent$(Type) ))=UPCS(Runtype$(Run)) THEN 4545

1494 HEKT Type

4497 ON ERROR G070 4518

4500 ASSIGN BPathl TO "TYPE:INTERNAL"

4503 FOR Type=1 70 Z0 ! look at each element-file on disk (maybe changed?)

4506  ENTER 8Pathl,TypesRunclass$,Hiso,Meoef(x),Magnet(#),Coarsenag(*),Peak_inter,Aside,Rf, Nuclide$(#) Normal(#),Iny, Interfere(*) H
vl

4509 IF TRIMSCUPCS(Runclass$y)=TRIME(UPCS(Runtype$(Run))) THEN 4545

4512 NEXT Type

4515

4518 OFF [RROR

4571 FOR I=2 70 1 STEP -1

4524 PRINTER IS Prir(D)

4527  PRINT USING “8/,k,00,K,8/";Chs8" ELEMENT *“8Runtype$(Run)d"® HOT RECOGNIZED -- RUNB”,Run,Cn$

4530 NEKT I

4533 Superclunk

4536 Uai t(TIMEDRTE,20,0,Magnet (L, 13, Auto, Full_auto)

4539 60TO Bo_next_run

4542 1

4545 OFF ERROR

4548 IF (TypeDOTyper OR (Run=1) THEN GOSUB Autel ! get element-series from disk if not already in memory
4551 FOR I=1 TD 2 { check HU twice in case of dropouts

4554 CALL Hu(Ma$(x) Hu,PMu,I )

4857 IF P OR (RBSCHu-HuG3(20) THEN 4584

4560 NERT T

4563 1

4566 PRINTER IS Prir(2)

4569 PRINT USING "3/,K,4D,K,8/";Chs8" CAN'T RUN “8Element$(Type)” ELEMENT-SERIES AT HIGH-UOLTAGE OF ",Hu,Cn%
4577 Suparclunk
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4575 Wai t{TIMEDATE, 20,0, Magnet (L, 1), Ruto, Full_auto)

4578 6070 Do_next_run

4581 !

4584 Spike=Runvar (Run,26)

4587 IF HOT MormalO(1) AND HOT Spike RHD Ref(Run_iso(Run,1) THEM Bef=Run_iso(Run,1) | accept arbitrary reference-isotope if possib
Ie

4590 IF (Repeat_run=0) AND (Typel(>Type) THEN GOSUB Stdfocus

4593 Daly=Runvar(Run,5)

4596 Rb_like=(Nfils=2 AND Runvar(Fun,2)<7187 AND Runvar (Run, 37 BHD Runvar(Run,4)} | treat as an "Rb" run :f a triple with a non-Ffe f
ocussing isotope

4599 | far an "Rb-like" run, the center-fil 1s taken up until a non-Re beaw of specified intensity is found, then left at that curre
nt throughout the run

4602 TF Spike THEN

4605  Uhichspike(Spike,1,Subflag)

4608  IF Subflag THEM

4511 Autospike_errorsPRINTER IS Prir(2)

4614 PRINT USING “2/,3¢K),10/";Cbs6" CAN'T GET SPIKE# ";Spike;” FROM DISK. ABORTING RUN ."8Cn$

4617 Superclunk

462 UALT 20

4623 GOTO Do_next_run

4626 [ND IF

462% IND IF

4632 1

4635 PRINTER IS CRT

4638 |

4641 Correct{Ff$i=) Mug(*} Frlament(x) Hagnet(Rf,27,0,1,Coarsemag(LO30), Focx))

4644 here=1

4647 Autfind:=OUTPUT KBO:Clear$;

4650 BFF DELRY

4653 PRINTER IS Prir(2)

4656 If Run=1 THEN PRINT USING "6/,7%,5(K),6/";"--~ AUTOMATIC RUNNING STARTED AT ", FNClock_1Z$CTIMESCTIMEDATE)).",  *,DATES(TIMEDR
Te," "

4659 IF Rundl AND NOT Outgas THEN PRINT USING “3/,10K,7(K3,2/"5"--- STARTED RUNE " Run,” BT °",FNClock 126(TIMESCTIMEDRTED),", °,0
ATESCTIMEDATEY, " ---"

4662 PRINTER 15 CRT

4665 IF NOT Repeat_run THEN

4668 FOR I=1 70 2

4671 Find(0,Sanple,Nfils,Subflag,Filanent (x), Tinel)

4674 IF Pregas OR Subflag=C THEN Found_sample

4677 PRINT USING "K,R,0,X,K, /" === FAILED T0 FIND SAMPLE ON TRYS",I

4680 HEXT I

4683 IF Subflag THEN

4086 FOR P=2 70 1 STEP -1

4689 PRINTER 15 Prir(P

4692 PRINT USING "4/,3CK),4/":Chg8 " xwuswnx COULON®T GET CONTACTS FOR SAMPLE AT BARRELR ", Sample,” ssssxxx“3(n$
495 NEXT P

4698 Superclunk

4701 Wai t(TIMEDATE, 20,0,Magnet(L, 1), Auto,Full_auto)

4704 BOTO Abort

4707 END IF

4710 END IF

4713 |

46 1

4719 Found_sample:focnun=0

4727 Lastfil=0

4725 Badflag=0 ! no lost contacts et

4728 Fail_checkflags=0

4731 IF HOT Outgas THEN

4734 Sample_nane$(Sanple)=Run_name${Run)

4737 ZerolFilament(*),Zerc_time,Noise_time,Daly,Magnet(Rf,2),Peak_inter MuHné(¥),Collector(*))
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4740 IF Subflag THEN ! bad zeroes- can’t run

1743 Superduparclunk

4746 GOTO Recover_bme

4749 END IF

4752 €MD IF

4755 1

4758 Uhers=7

4781 Preheat:CALL Flag(flag(®),Mu) ! take up preheat filament-currents

4764 Preheat_sample=Sanplet1-16#(Sanple=16)

4767 F=3#((Runvar(Run,24)(30) RND {Runvar(Run,25)=0))+4%(Runvar (Run, 2530} ! triple or single?
4770 IF F=4 AND ((Flag(2)=1) OR (Flag(2)=2)) THEN ! triple-filament

4773 [ALL Filament(60-50%<Runvar(Run,29)¢1 57, Runvar (Run,24), .5,3)

4776 END IF

4773 IF (F=3 BND Flag(Z)=1) OR (F=4 AND Flag()>1) THEN 1 take up sample filament(s)
4782 U=Z1+F

4785 IF Runvar(Run,U)>1.5 THEN CALL Filament(30,.7,1,(FN

4788 R=Runvar (Run,V-Filament(F) | remaining amperes to be gained

4791 CALL Filament(10,Runvar (Run,U)-.7+R, 4,(F)) 1 next 70% at rate 10

4794 CRLL Filament(3,Runvar (Run,Ud- 2¢R, 4,(FY) | next 204 at rate 3

4797 CALL Filament(l,Runvar(Run, i}, 4,(F)) I last 107 at rate |

4800 END IF

4803 IF Filament(3)?.3 THEN Preheated(Freheat_sample,l7=Filament{3)

4806 IF Falament(4)).3 THEN Preheated(Preheal_sample,2)=filament(4)

4809 IF Filament(3)7.3 OR Filament(4)).3 THEN ON DELAY 60%120 GOSUB Off preheat | turn of preheat-fils after 2 hours
4812 |

4815 Uhere=3

4818 Filupz | bring filament-currents to running temperature

4821 MAT Normal= Normall

4824 |

4827 G0SUB Key_escape

4830 GOTO 4848

4833 |

4836 Key_escapesON KEY 0 LRBEL " BHC™ RECOUER Recover bmc

4839 ON KEY 1 LRBEL ™ NEKT RUN" RECOUER Recover guit

4847 RETURN

4645 |

4848 IF Outgas THEN ! just ocutgassing

4851 Block=0

4854 Fill=1+2#Pregas | filament #5 for outgassing- center

4857  FilZ=2+2%Pregas | ° S ! - sides

4860 Fil=Fill*(Runvar (Run,1>=1)+F112%(Runvar (Run,13=3) | sample filament {center or side)
4863  QUTPUT B USING "4R,42";Ff${Pregas,2),200 | put .2 amps thru side-fil for valid flag-check
4866 IF Fal=2 THEN CALL Filament(28,Runvar(Run,®),.25,(Fil1)) | takeup cf of triple
4869  CALL Filament((Runvar(Run,7)},Runvar(Run,6),.25,{Fi)) | takeup sample-fil

4872 Uait(TIMEDRTE,Runvar (Run,8)*60,Filament(Fily Magnet(L,1),Auto,Full_aute}

4875  CALL Filament((Runvar(Run,10)),Runvar (Run,9), .25, (Fil))

4878 Uait(TIMEORTE,Runvar (Run, 11)%60,Filament{Fil), Hagnet(L, 1), Ruto,Full_auto)

4881 PRINTER IS Prir(2)

4884  PRINT "Sample at Barreld";TRB(18):SamplesTRBC22); "Dutgassed at"sTRB(34):Filament(Fill);TRBCAL): "Anps (Tenter)":
4887 IF Filament(FilZ) THEN PRINT “, ";TRB(S6);Filament(Fi12):TAB(63); "finps (Sade)"s
4890  PRINT USING “4/°

4893 PRINTER IS CRT

4896 G070 Do_next_run

4899 END IF

4902 |

4905 I Spike THEN HAT Normal= (0)

4908 Block=0

4911 GOSUB Crtlabel

4914 Start_uait=TINCORTE

4917 Start_time=TIMEDATE | for assigning times to data-blocks
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4920 IF Mfils=2 THEN 1 triple-filament run

4923 | Center-filament take-up for triple-filament runs
4926 IF Runvar(Run,2)=0 THEN L=0

4925 IF Runvar(Run,2) THEN

4932 FOR L=0 10 Niso ! find focussing-peak index}
4535 IF Magnet(L,1)=Runvar(Run,2) THEN 4950

4938 NERT L

4941 G070 Abort
494¢ END IF

4947 |

4950 Cf_isesl

4953 Takeup_cf:lhere=
4956 =(f_isc

4959 IF NOT Repeat_run THEN

4562 Barrel wiggled=0

4965 B=100-90%8b_like

4968

4971 I take up center-filament to target-current

4974 IF Preheated(Sanple,1) THEN CALL Filament(2#R,Preheated(Sample,1}, .5,1)
4977 CALL Filament(R,Runvar{Run,%), .4,1)

4980 IF Subflag AND Barrel wiggled THEN Rbort

4983 IF Subflag AND NOT Barrel wiggled THEN

4386 Uiggle barrel(Barrel position,Nfils,I t,Flag(x),Mu$(x})

4989 IF FNFiltest(Nfils,Flag(i))=0 THEN Rbort

1997 GOTO 4977

4995 ENDIF

4998 END IF

5001 Tuneup_cfonlyslhere=5

5004 If Runvar{Run,2) AND Runvar(Run,3) THEN ! work with focusing isotope
5007 IF Rb_like THEN 1 a triple-filament rubidium-like runy take up cf to get specified isotape beam from turned-off sides

5010 I wait 1 ninute, get a (non-Re) beam by increasing the center-filament only (sides anly?

5013 Uai t(TIHEDATE, 60, Filament (1) Magnet(Cf_1s0,1),Ruto,Full_auto)

5016 PEPEAT ! center-focus on beam, adjust to required beamsize, pausing

5019 every 0.3 amps to re-center & re-focus.

5022 Center_peak(0,Cf iso) ! center on focusing isotope

5025 Focus(3,2,1,Focnum)

5028 I (Rb-like triple): get the minimum center-filament-only Rb beam {or up to 2 times the specified bean)
5031 Size(Runvar (Run,3),Runvar (Run, 3)%2,0,Filament(13+ .3, Filament(1)+ 3,1,2,30)

5034 UNTIL Subflag{Z OR Filament(1)6.5 OR Filament(1))] S¥Runvar(1,4)

5057 I max. permissible CF current 15 1.5x initial CF current

5040 IF Subflagil THEN Rbort
5043 ELSE 1 not a triple-fil, Rb-like run

5046 |

5049 REPERAT

5052 Center_peak(0,Cf iso) | center on the center-fil-only peak (Re-187)

5055 Focus(3-2#(Repeat_run=1),2,1,Focnum)

5058 Size(Runvar (Run,3)/1 .1, RunvarRun, )1 .1,0,Filanent(1)+ 3,Filament(D)+ 3,1,10,5) | adjust the cf-only bean size to wit

hin +/- 104 of spec.

5061 UNTIL Subflag(Z OR Filament(136.5
5064 IF Subflag)l THEN Rbort

5067 Forus(3,2,1,0)

5070 ENDIF

5073 ENDIF

5076 END I

509t

5082 S=0 | calculate sum of isotope-values to see if a Pb-4-6-7-78 run
5085 FOR I=1 70 8

5088 5=G+Run_iso(Run,DD

5091 NEWT I

5094 L=Rf 1 work with reference-isotope
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527 Order(M)=I | order of data-taking isotopes in Magnet array
5280 G010 5289

5283 ENDIF

5286 HNEXT J

5289 NEKT I

5297 RETURN

5295 |

£29¢ Loop

5301 CALL Rough(l,Peaki*),E,Bata daly,N,Order (%))

5304 IF [ THEN ON 1+Ruto GOTO Bmc,Recover_bmc

5307  Rank(Rp,Peak(*),L N, Mip,Ref,Order (*),Hagnet (*))

5310 Center_peak(1,L)

£313  Focus(3,2,1,Facnum)

5316 [nter_heam(Counts,Mv,L,1,0)

5319 IF Mu310 THEN

5322 (ALL Center_harrel(Sampie)

5325 If Subflag=1 THEN Rbort

5328 END IF

5331 GRAPHILS OFF

5334 £XIT IF Subflag=0 OR Subflag=4

5337 IF Filament(Hfils) Runvar(Run,13) THEN fAbort

£340  CALL Filament(100-99%Rb like,Filament(Nfils)+ 1~ 05#Rh_like, .Z5,Nfils) | if no beam, raise filament current & try again
5343 END LOOP

5246 !

5349 (ALL Roughtl,Peak(*) [, Data_daly,N,Order(#))

5357 IF £ THEN ON 1+Ruto GOTO Bmc,Recover_bme

5355 Rank{Rp,Peak(*),L,N,Mip,Ref,Order (#) Magnet(+))

5358 Center_peak(l,L)

5361 |

5364 Retake: | Pre-data-taking beam tuneup, all blocks

5367 Uhere=12

5370 Goer=1

5273 1_t=1

5376 fbort_count=0

5379 Target=Filament(Nfils)+(Block>0)*Runvar (Run,18)#(Decay{Runvar (Run,23)) | new sample-fil. current
5382 L=Mip ! work with the most-intense peak for beam tune-up & beansize checks
5385 Correct(Ff$(x) Mug(x),Filanent (*) Magnet(L,2) ,Mu,1,Coarsenag(l),Foc(*))
5388 Ff=F1lament{Nfils)

5391 GOSUB Crilabel

5394 IF ABS(Target-Ff)y 0001 THEN CALL Filament(Z,Target, .25,Nfils)

5297 GOSUB Checkflags

5400 6070 Check_re

5403 |

5406 Checkflags:FOR I=1 10 3 ! check flags 3 times in case of GPIQ dropouts
5409 CALL Flag(flag(*),Muw

5412 Ok=FNFiltest(Nfils,Flag(l)}

5415 IF Ok THEN

5M8  Fail_checkfiags=0

5421 RETURN

5424 ENDIF

5427 UAIT 2 | wait 7 seconds before next check

5430 HEXT I

5432 PRINTER IS Prir(2)

5436 PRINT USING "5/,13K,K,5/"; “sxexx FAILED *CHECKFLAGS® FILAMENT-FLAG TEST swwsx”
5439 PRINTER IS CRT

5447 fail_checkflags=!

5445 GOTD Abort

5448 |

5451 Check_resIF (Nfils=2) AND (Runvar(Run,Z}=187) THEN

5454 Uhere=13
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5097 Pb_4679=(Ref=200)%(5=825) | Pb_4678=1 if a Pb-206/207/208/204 run
5100 Correct(Ff$(x), Mg (x),Filanent{x),Magnet(L,2},0,1,Coarsenag(l),Foct#))
5103 |
5106 Uheresh
5109 Currl:Barrel_wiggled=0
5112 GRAPHICS OFF
5115 IF Runvar(Run,6){F1lament{Nfils) THEN CurrZ
5118 IF Runvar(Run,621.5 AND Runvar(Run,7)<30 THEN CALL Filament(28,.7,1,Mfils) | take up to .7 amps rapidly 1f targei)]1 .S amps
5121 IF Preheated(Sample,Nfils))filanent(Nf1ls) THEN CALL Filament{Z#Runvar(Run,?),Preheated(Sanple,Nfils), 4,Nfils)
5124 uhere=7
5127 Curr_la:(ALL Filament({Runvar(Run,7:),Runvar(Pun,§7, 25 Nfils} ' first farget-current for sample filament(s)
5130 IF Subflag AND Barrel_wiggled THEN Rbort
5133 IF Subflag AND HOT Barrel_wiggled THEM
5136 Uigole barrel(Barvel position,Nfils,1_t,flagf*) Hab(x)}
5139 IF MHFiltest(Nfils,Flag(l))=0 THEN Rbort
5147 Barrel wiggled=1
G145 GOTO 5127
5148 DND IF
5151 Start_wait=TIMEDATE
5154 1
5157 Uhere=g
5160 Uaitl:Uait(Start_wait,Runvar(Run, 83#60,F ilanent (ifils) Magnet(L,1},Auto,Full auto)
5163 !
5166 Uhere=9
5169 CurrZ:Barrel_wiggled=0
5172 TF Runvar (Bun,9)¢Filanent(Nfils) THEN Start
5175 CALL filament{(Runvar(Run,103),Runvar (Run.3), 25,Nfils) | second target-current for sample filament(s)
5178 IF Subflag AND Barrel wiggled THEN Abort
5181 IF Subflag AND NOT Barrel wiggled THEM
5184 Uiggle harrel(Barrel position,Wfils,I_t,Flag(s),Mug(x))
5187 IF PNFiltest(Nfils,FlagC1))=0 THEN Abort
5190 Barrel wiggled=l
5193 €070 5175
5196 END IF
5199 Start_wait=TINEOATE
5202 1
5205 Uhere=10
5208 UaitZ:lait(Start wait,Runvar(Run,11)#60,F1lament(Nfils) Magnet(l,1),Ruto,Full auto)
g1t
5714 1
5217 Startslhere=1l | filaments at running-currents, start funing-up beam
5220 GOSUE Mstart
5223 IF N{Z THEN
26 TORI=1 702
5229 PRINTER 15 Prir(D}
5232 PRINT USING "10/,6K,K,8/";"  PROGRAM ERROR - INUALID ISOTOPES PASSED FROM RUN URRIRBLES
5235 NERT I
5238 PRINTER IS CRT
5241 Superduperclunk
5244 GOT0 Abort
5247 END IF
5250 G070 5298
5253 4
5256 Mstart:Good_blocks=0
5259 Yerygood blocks=0
5262 N=0
5265 FOR I=1 70 Niso ! caloulate number & order of data-taking isotopes in the R-array
5268 FOR J=L 708
LYAg) IF (Run_iso(Run, S300Y AND (Magnet<I,1)=Run_iso(Run,?) THEN
5274 H=h+1
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5628 MsMu
5631 Hu=Mxaly_ok{Grder({))
5634 OUTPUT :Mm$CHu,I_t)
5637 I Mu<H THEN URIT 6
5640  Center_peak((K=1),0rder (k)
5643 IF Subflag=4 AND NOT Ruto THEN Skey bme
5646 I Subflag=1 AND Ruto RND ¥=1 THEN GOSUB Checkflags
5649 Badcenter:If Subflag=l AND NOT Auto THEN Uncentered_pks(K)=1 ! couldn’t center on Kth isotope
5652 IF NOT Ruto AHD K=1 AND (Blocknumber/4=INT(Blocknumber/4) OR Focnum=0) THEN CALL Focus(2,1,1,Focnum) | focus every 4th black
or if unfocused
5655 IF Beaw window AND NOT fAuto BHD (K=1) AND (Blocknumber:1) THEN
5658 L=Mip ! restrict beamsize to specified window (manual only)
5661 izellnin,lmax, 0,6, (Frax) Nfils,10,15)
5664 IF Subflagdl THEN fbort
5667 END IF
5670 IF K()1 AND Subflag AND Buto THEW
5673 PRINT Nuclide$(Grder(K));Magnet{Drder(X),1):"NOT EXPLICITLY CENTERED";CHR$(13)BCHRS(1D)
5676 Magnet(K,2)=MagnetD{K)-HagnetO(Mip)+Hagnet (Mip,2)
5673 LND IF
5682 NEKT K
5685 |
5688 IF NOT Auto RAND SUM{Uncentered_pksi=N THEN
5631 PRINT USING "2/,K,2/":THBIS("sswmexxux(ANT CENTER ANY PLAKGwsstwumwnxnse")
5694  Superclunk
5697  GOTO Bme
5700 END IF
5107 1
5706 Scan_all=Autox(Black<Z)+(NDT Auto)*{(Roughscan_done=0) OR (SUM(Peak)=0) =0 if rough ratics of these isotopes are already know
i
5709 CALL Rough(Scan_all,Peak(#),E,Data_daly,§,Order(x))
5712 IF £ THEN ON 1+Ruto G0TO Buc,Recover_bme
5715 FOR I=1 70 8
5718 Lastblock_iso(I)=Run_iso(Run,1)
5721 NENT I
724 IF Scan_all THEN | calculate rough ratios
5727 Rank{Rp,Peak(*),L,N,Hip,Ref, Order (*) Hagnet(x))
5730 FORI-1 T0H
5733 IF 1)1 THEN Pksuitch_ratio(I-1)=Peak{1)/Pesk(I}
5736 Data_iso(I)=Hagnet{Order{I},1
5739 HEKT I
5742 IF Pb 4678 AND Data_iso(4)<>204 THEN Pb_4678=0 ! don’t treat as natural-Pb run if 204 isn’t the least-intense pesk
5745 ELSE ! calculate beamsizes for all peaks using first rough-scan ratios
5748 FOR I=2T0H
5751 Peak(I)=Peakil)/Pksuitch_ratio(I-1)
5754 NEXT T
5757 END IF
5760 IF Peak{1)(((Daly=0)#10+(DalyXD)x2) THEN ! if MIP-center didn’t recalibrate mag-settings, normalize mag-settings for all other
isotopes to MIP
5763 FOR I=1 TD Hiso
5766 IF IOMip THEN Hagnet(I,Z2)=Hagnet((I)Magnet(Mip,2)-MagnetlMip)
5763 RERT I
5772 END IF
5775 1
5778 Take data:lhere=17 ! take isctope-ratio data
5781 GOSUB Printtime
5784 Yalid_block=Block
5787 IF Fil_in=Filanent{Hfils) AND Data daly=Daly_out AND NOT Ph_4678 AND (TIMEDRTE-Blackend (240 AND ((NOT Ruto)*(Blocknumber?1)
0R Auto#(Block>@)) THEN
5190 Share_bkgrds=1
5793 ELSE
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£457 Rel:l=0 1 adjust size of Re-187 beam using center-filament

5460  Corvect(F{${e) Hupx),Filament(x),Magnet(8,2),Mu, 1, Loarsenag 0y, Fac(*))
5463 WRIT 2

5466 Size(Runvar(Run,3)/1.1,RunvarRun,33%1 .1,0,18,6,1,10,15)

5463 IF Subflag)l THEN Rbort

5472 Corvect{Ff$(*),Mn${%),F1lament (*) MagnetMip,2) Mu,1, Coarsemag(l),Foc*))
5475 END IF

5478 URIT Z

5481 |

5484 Sflal=Mip | adjust sample-fil-currents for specified beam

5487 Uhere=14

5450 IF Block=0 THEM

5493 REPEAT

5436 | bean-size adjust before lst-blocks re-check for MIP every .1 amp, in
5499 ! case of large isobaric interferences

5502 Size{Runvar(Run,14),Bunvar{Run,15%,ABS(Runvar (Run,17)7,Runvar (Run,16),Filanent(Nfils)s 1, NFids, (Runvar (Run,100),10;
5505  Sizeflag=Subflag

5506 IF Sizeflag’Z THEN Abort

5508 CRLL Rough(1,Peak(*),E,Data_daly,N,Order (*))

5511 IF £ THEN Recover_bnc

5514 Rank(Rp,Peak(*),L,N,Hip,Ref,Order (), Hagnet (x))

5517 UNTIL Sizeflag{? OR Filament(Nfils))=Runvar(Run,13)

5820 IF Sizeflagyl THEN Rbort

5523 ELSE

5526 IF Reduced current=0 THEN CRLL Size(Runvar(Run,14),Runvar(Run,15),ABSRunvar (Bun, 1773, Runvar (Run, 167, Runvar (Run, 133 Nf11s, (Ru
nvar (Run, 103,10

5529 1 Bean-s1ze adjust after ist-block

5532 IF Subflagsl THEN Abort

5535 END IF

5538 Subflag=0

5041 Start_wait=TIMEDATE

5544 IF Block THEN CALL Center_peak¢i,l)

5047 CALL Decay(Reduced_current,Flash,Runvar (Run, 14}, Runvar (Run,23),17,Block}
5550 IF Subflag THEN Rbort

5353 IF Block(2 R Flash OR Block/4=IHT(Block/4) THEN ! focus st block, every 4th block 4 after flash
5556 Center_peak(1,L)

5559 Focus(3,1,1,Focnuny

5562 END IF

5565 IF Block/6=INT{Block/6} THEN

5568  Center_barrel{Sample} | center barrel svery bth block

5571 IF Subflag=1 THEN Rbort

5574 END IF

5577 TF ABSCFf-Filament(Nfilsy){.0001 OR Block=0 THEN

5580 IF Reduced_current=D THEN CALL 5ize(Runvar{Run,14},Runvar<Run,15),ARS¢Runvay (Run, 177}, Runvar{Run,16),Runvar (Run, 137, Mils, (Ry
nvar (Run,10)),10)

5583 IF Subflagl THEN Rbort

5586 END IF

5589 1

5592 IF Block=0 THEN

5595 Duait:ihere=15 FDRTA-URIT™

5598 IF Runvar(Run,12) THEN CALL Uait(Start wait,Runvar(Run,12)%60,F1lament (Nfils),Nagnet(L,1},Auto,Full_auto)
5601 END IF

5604 1

5607 Goslhere=16 | final peak-centering & quick scan hefore data-taking block
5610 GRAPHICS OFF

5613 Nsets=Runvar{Run,227

Shl6 |

5619 Mgo:MAT Uncentered pks= (07

5622 Mip=0rder (1)

5625 FOR K=2-(ND1 Block) OR <NOT Rute) TO A
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5964 I Aver(I))0 THEN ! protect against zero-to-power error

5967 IF Auer{D)*Inu{Minrat THEN Minrat=fuer(1)*Inv

5970 END IF

5973 NEWT I

5976 IF Minrat(l THEN Mipheam=FkMinrat

5979 IF Minratd=1 THEN Mipbean=Pk

5982 If MipbeansRunvar(Run,1%) THEN Uerygosd blocks=1+Uerygeod blocks ' #hlocks with good sigmas at MIPOMINBEAM
5985 |

5988 OUTPUT @ USING “4R,47";"$0MU",Good_blocks ! display ¥ of good blacks on the sysmon
5991 FOR I=1 TO Good_blocks ! tootle once for each good bleck

5994 IF )1 THEN URIT .07

5997  BEEP 660,.05

6000 BEEP 720,.05

£003  BELP 660, .05

6006 NEXT T

6009 IF Block{RunvartRun,20) THEN ! haven’t reached MAXS BLOCKS yet

6012 IF (Good_blocks{Runvar(Run,192) THEN Retake ! take more blocks if reguired

6015 IF Yerygond_blocks{Runvar(Run,19) AND Runuar{Run,173¢0 THEN | if default beam <0, then try and get good blocks with beawinin
bean

6018 Runvar (Run,17)=Runvar (Run, 14> | default-beam = min bean

6021 bocd_blocks=Uerygood blocks | reset good-block counter

6024 G070 Retake

5027 ENDIF

6030 END IF

6033 1

6036 Quitz ! finished with data-taking for this run

6039 IF Block=0 AND NOT Outgas THEN Rbort

6642 TF Block1 AND NOT Outgas THEN

6045 Printres(Prir(2),Run,B) ! print out results for this run

6048 HBuerage(l,Norral(*),Candump, L, (Run),Pririx)) | calculate wid averages for this run
6051 END IF

6054 !

6057 Do_next_runzIf Run=37 THEN Finish I 32 runs max.

6060 IF Run_order(1+Run)=0 THEN Finish Uif no next-run defined

6063 Repeat_run=(Run_order{Runt1)=Sample; 1=1 if next run will re-use thiz sample

6066 IF Repeat run THEN Runuar(i+Run,1)=MAK((Filament(Hfils)),(Runvar(1+Run,%))) ! don’t decrease fil-currents if reusing same sa
sple

£069 Run=1+Run ! go on to next rum
6072 If NOT Repeat_run THEN CALL Zero_fils(Filament(#))
6075 GOTO Autcont

6078 !

LT

6084 Abort: | If flags 0K, abort this run, print out machine-status data, 8 go to next run. But first, put 0.2 amps
through any fils with

6087 | less than 0.7 amps, & check the filament-flags.

6090 GRAPHICS OFF

6093 MAT Orig fil= Filament

5096 FOR I=0 10 1

6099 FOR J=1 70 2

6107 IF Filament(I+Z%J-1)(.Z THEN OUTPUT 8:Ff%CT, 0,200
6105  HEWT J

6108 NEXT I

£109 IF NOT Farl_checkflags THEN

6110 CALL FlagdFlag(x) My

6111 URIT 2

6117 END IF

6114 [nter_bean(0,Mu, 1,1 t,1)

6117 IF Mud5 AND Fail checkflags THEN ON 1+(Uhere=12)+2#(Uhere=18) GOTO 6120,Check_re,Badcenter
6120 IF FNFiltest(Hf1ls,Flag(1)}=0 THEN

6123 Badflag=1+Badflag
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5796 Share_bkgrds=0

5799 [ND IF

5802 1 share backgrounds between blocks 1f 1) filament-currents remain unchanged, 2) collector is the same, 2) no more than ¢ minut
es have elapsed

5805 |

5808 Start block=TIMEDATE ! starting-time of hlock

5811 Fil in=Filament{Nfils)

5814 |

5817 | Take isotope-ratio data

5820 Data(Becay,Run_name$(Run?,Ln Blacknumber, Nusherafblocks, Share_tkards,Dump_datagraf,Bad_pressure,Niso,Block,Data_daly,Ph_d678,Ru
m

5823 |

5826 IF Bmc_cut THEN Recover_bmc

5829 IF Next_run THEN Recover_quit

5832 1F HOT Auto AND Bad_pressure THEN Bnc

5835 Blockend_t=TIMEDATE

5038 Block_time=((Blockend t+Gtart block)/2-Start_time)/60 ! “"time" of block, in minutes

5841 GOSUB Printtime

5844 Daly out<Data daly

5847 Reduced current=0

5850 IF NOT Spike THEW PRINT USING "2/

5853 PRINTLR IS CRT

5856 IF Block=Ualid_block THEN ON Rutotl GOTD Bmc,Resume ! If didn’t complete Block

5859 FOR I=N 70 7

8862 RectD=l

5BES  Sigmad(l)=""

5868 Delta$(D)=""

5871 Ratig$(I)=""

5874 fuer(D)=0

5877 NEKT 1

5880 Hn=N#(Spike<>0)#(1+(Sprkedrun_i50(3300)) ! add ratios if a spiked run

5883 IF Spike THEN CALL Spikecorrifuver(»),last aver(x),Ratio(x), Roc(*), Lacc(®),Last_ratio$(x) Delta$(x), Prir(x), (N),Block)
5886 Uritedata(Ruer(*),Ratia$(x),Ffile,Run_nane(Run},SignadCe),Delta(*) Aecl), Pk, Block_time,Filament{Nfils),Block,Run,Sample, (Nn)
,Data_collector,Prir(x})

5889 IF NOT Ruto AND Limit_growth AND (DecayMaxgrowth) THEN CALL Reducel0,(Maxgrowth),F1lament(x) RBunvar{Run,19),Nfils)
5892 ! max. pernissible beam-growth is 1x "MAX GROWTH® for BERMMMINBERM &Block)!; 2x for DEFBEAM(BERM{MINBERM 8Rlock)ls 3x f
or BEAM(DEFBEAM

5895 IF Auto AND ((Pk>=ABS(Runvar(Run,17)7) OR (Decay)=3*Runvar{Run,23))) THEN

5698 IF (Decay’Z*Runvar(Run,23)) OR (Decay Runvar(Run, 23} % {Pk>Runvar(Run,19)) THEN

5501 Reduce(Reduced_current,Runvar(Run,23),Filament (*), Runvar (Run, 183, Nfils)

5904 END IF

5907 IND IF

5910

5913 |

5916 Resume:IF (Block=0) AND Ruto THEN Retake

5919 IF NOT Auto THEW RETURN

5922 |

5975 FOR J=1 TO H-1 | test to see if precision or ratios for this bleck is ok

5928 Sigma=FNSigpar(Sigma$())) | returns sigmak, negative if w/in theor limits

5931 S=Runvar(Run, 21} | max. acceptable sigmameant

5933 IF S)=0 THEN ! theoretical limits 0K in all cases

5937 IF S(Rcc(J) AND SignadD THEN 5988

5940 ELSE ! theoretical limits only OK 1f within tolerance
5943 IF ABS(S)X(Rcc(]) THEN 5988

5946 END If

5949 NEXT J

5952 |

5955 Good_blocks=Good_blockstl != ¥ blocks wath 0K sigmas so far

5958 Minrat=9 .[+99 ! find size of HIP

5961 FOR I=1 10N
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@

6300 PRINT USING "208,3(K,17/";FHCLock_128(TIMESCTIMEDRTEY >, ",  *,DATES(TIMEDATE)

6303 PRINTER IS CRT

6306 GRAPHICS OFF

6309 PRINT USING “187,241R,7,K,7,2408,4/"; ""0RPTS("»" 240}, RPTSC =" 25)8"  AUTOMATIC RUNNING FINISHED “8RPTSC*»", 255 RPT$("=" 240)

gon

6312 FOR I=1 10 10

6315  Uhoop

6318 NEXT T

6321 Mu=l)

6324 T t=2

6327 QUTPUT B:Mm$¢0,2) | switch to cup, integration-time of 0.2 seconds

6330 CALL Filament(1000,0,0,1) ! turn off center-fil

6333 CALL Filament(1000,0,0,2> 1 ° " side "

6336 DISP ! to delete 1nualid fil-curr display

6339 IF Runyl THEK GOSUB Result

6342 futo=0

6345 Full_auto=0

6348 PRINT USING "187,241R,/,%,/,241R,8/"; ""ARPTS("+" 2400, RPTSC"*" 25)8"  AUTOMATIC RUNNING FINISHED “BRPT$("x",25),RPT$("*",240)

g

6351 (ALL Pattern

6354 G070 Bme

6357 1

6360 Crilabel:PRINTER IS CRT

6363 QUTPUT 2:Clear$;

6366 PRINT USING “98,20,458,15%,60,20,K,/"s "BARRELE“BCi%8" " ,Sample,” "BCn%4" “BRun_name${Run)L1,401, "BLOCKE"8L1$,1+BLock,Cn$
6369 RETURN

6372 1

£375 Frinttime:PRINTER IS Prir(Z);WIDTH (B0)

£378 PRINT USING "K,K"sCHR$C27H8"3k0S" ,RPTSC™Y" 208" "sPNClock _I128(TIMESCTIMEDATE))E" "BDATESCTIMEDATEXR" "§RPTS("K",28)
6381 RETURN

6364 |

£387 Off_preheats | turn preheat filaments doun to zero

6390 IF Filament(3) OR Filament(4) THEN PRINT USING “5/,6,K,2/":CHR$(130)8"PREHEAT-FILAMENTS HAUE BEEW ON FOR TUD HOURS--  TURNING
OFF"8CHRS(128)

6393 If Tilament(3) THEN CALL Filament(20,0,0,3) I center-preheat

6336 IF Filament(4) THEN CALL Filanent(20,0,0,4) | side-preheat

6399 RETURN

5402 !

6405 Reten:RETURN | Oummy RETURM

5408 (learbncsb0SUB Clearall

6411 GOTO Buc_t

6414 EHD

6417 |

4420 !

6473 Endmain: | wmmsxsmennsx [ND OF MATN PROGRAM #sssasmmmssshamshsns thursnsns

6426 Center:SUB Center_peak(Recalibrate,INTEGER ()

6475 OPTION BASE 1

6432

6435 1 Tind magnet position for center of peak

5438

6441 COM /General/ 7$,INTEGER Prir(x),Subflag,futo,full_aute,Foci),I 10

6444  COM /Specs/ Mx(0:1),Ions,Ze(0:1), Noise((:1)

6447 COM /Daly/ INTEGER Mu,Daly,Me$(0:3,2)[8],0aly_ok(D:24),F{$C0:1, 20041

£450  COM Magnet/ Mcoef(x) INTEGER L,Rside,Peak_inter,Coarsemag(0:1),Magnet(0:24,2),Coarse

6453 COM /Filaments/ Filament(x) Fil$(x) INTEGER Nfils,F8

6456 COM /Keyboard/ Cn$,Ci%,Cb%,Cu$,0%,Clears

6459 INTEGER B,Base,Pr

6362 REAL Peakside(Z)

6465  DATA 0,0,0,0
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6468 BEAD Humber_tries,Subflag,Ualy_tested,fscape

6471 FOR I=2xfutoxfull_auto 70 13

6474 DN KEY T LABEL "" CALL Clunk

6477 NERT I

G480 OFF KED

6483 OFF KNOB

5486 ON KEY 9 LABEL *  ESCAPE" GOTC Escape_center

6488 L=C ! order of peak in the Magnet-array

£492  PRINT "CENTERING ;CHR$(179):Magnet(L.1);CHR$(128)," (starting value is ";URLS(Magnet(L,Z)38")"
0495 M=hy

6998 As=Hsidex(LOO)+37x(NOT L) 1 1f Re-187, use & half-peah offset of 37
6501 Hu=MuxDaly okiL)

6504 Lxlsfagnet(L,D

6507  LxZ=bxl

6510 B=Magnet(L,2)

6513 IMAGE "s0FJ)",4Z

g516 !

8519 Correct(Ff$(x) Mn$(x),Filament(*),B,Hu, 2, Coarsenag(LOD)  Foclx))
6522 IF MudM THEN HAIT 6

525 FOR I=1 702

6528 Enter_bean(K,Mu,L,2,Pr)

6531 IF Pry1 THEH 6519

534 NERT I

6537 IF NOT Oaly_tested AHD HOT Mu AHD HMu{10 AND Daly THEM

6540 Miest

6543 laly_tested=1

654p  GOTO 6525

6549  END IF

6552 Humber_readings=1+5x( (Mu=0)* ((Myd10)+ Mud30* MudLy )Mo ((HuC3 Mo+ Mo 2000 | number of 2-sec integrations on each side
of peak

6555  OUTPUT 8;Mm${Mu,2)

6558  Centered=0

g56L

6564 REPERT

6567 MAT Peakside= (0}

6570 FOR J=1 702

£573 QUTPUT B USTHG 6513:B+(2¢)-2)xfis

6576 FOR T=1 T0 Humber_readings*l

6579 Enter_bean(},Mu,L,2,Pr)

6582 IF Pry1 THEN 6519

6585 If 101 THEN Peakside())=Peakside(J)+Mu/Nunber_readings
6588 NERT 1

6591 PRINT DROUND(Peakside()),3)s

6594 REXT )

6597 Number_tries=Humber triestl

6600 Toler=(Hu=0)% Z2+Mux 006

6603 IF (Humber_tries)30) OR {{Peakside(1){Toler) AND (Peakside(Z){Toler)) THEN
6606 PRINT USING "2/,3¢K)"s"wwxx CRNT CENTER ", Magnet(L, 13" wexs”
6609 IF Full aute THEN CALL Clunk

6612 Subflag=1

6615 SUBEXIT

6618 END IF

662t !

6624 Sumsides=Peakside(1)+Peakside(2)

6627 Diffsides=Peaks1de(2)-Peakside(li+1 £-9

6630 IF ABS(Diffsides){ .018%(1+Number_readings)*Sunsides THEM Centered=l

6633
6636 Steprult=1+1 5% (Sumsidesy(Ix(Mu=0)+ t¥Mu} AHD (Sumsides/ARS(Diffsides)-1(.020)
6635 I increase hunting step if difference in peakside intensities 1s large

6642 Z=Stepmult> 21xRsx(Diffsides)/(Sunsides+ (NOT Sumsides)) ! .21 1s “hunting" rate
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6645
6648
6651 |
6654
B657
6660
6663
6666
6663
8672
5675
6678
6681
6684
6687
6690
6633
6636

B=B+Zx(ABS(Z)>=1)+SENCZ)#(ABSCZ (1Y
IF B=Lx2 THEN Centered=1

Lx2=Lxl
Lx1=B
PRINT TRB(37):B
UNTIL Centered
{
FRINT TABC37)5Ci%:0;Cnd; CHRECLIBCHRECLD)
Hagnetil,2)=B
IF Recalibrate AND L AHD ((Mus0)={Mu10) R Mux(My)2)) THEN
I if good beam, use new mag-value to estimate mag-setting of all peaks
Heoef (1)=Mcoef (1)+(B-FHIsonagMeoef (), (Magnet(L,1))))
FOR I=1 10 24
M=Hagnet(I,1}
IF ¥ THEN Magnet/I,2)=Mcoef (1)+Mx Mcoef (2)+Mcoef (3)+1)
NEXT T
END IF

6699 Done:Correct(F{§(x) Mn$(#) Filament(#), B Mu,I_t0,Coarsemag(LO0)  Focl* )}

6702
6705
£708

IF NOT Auto THEN BEEP 500, .03

SUBEXIT
{

6711 Escape_center:Subflag=4

6714

6070 Done

6717 SUBEND | s

6720 1
67231

6726 FocussSUB FocustMax_cycles,Min_jump,Quick,Foc_number)

6729
6732
6135
6738
6741
6744
6747
6750
6753
6756
675

6762
6765
6769
&771
&774
6777
6780
6783
6786
6789
6792
6795
6798
6801
6804
6607
&910
£813
6816
6819
6872

OPTION BRSE 1

(M /Generals Z8,INTEGER Prir(#),Subflag, futo,full auto,foc(*),I t8
COM /Spesss Mx(0:1), Tons, Ze(Bel ), Noisel0: 1)

COM /Dalys INTEGER Mu,Daly,Mn$¢0:3,2)081,0aly_ok(0:24),F$¢0:1, 23041

COM Magnet/ Meoef (%), INTEGER L,Aside,Peak_inter,Coarsemag(Q:1),Magnet(0:24,2),Loarse

COM /Filaments/ Filament(=),Fil${*) INTEGER Wfils,F8
|
INTEGER Tempfoc(8),last junp,Lastjump butl,Lastjump_butZ,I,Pr 0, Use(®),1 {
0IM Peak(3)
gaTa 1,1,1,1,1,1,1,1,64,20,0
GCLEAR
OFF KNOB
READ Uselx),Offsetl,Maxtry, Subflag
IF Foc_number=0 THEN First_focus=l
FOR T=Ruto#full_autox? T0 19

ON ¥EY T LABEL "" CALL Clunk
NERT 1
OFF ¥BD
QUTPUT KBOsCHR$(255)6CHRS(75);
ON KEY 9 LABEL " ESCAPE™ GO0 7428
M=Daly_ok(L)
MAT Daly_ok= (0)
laly_ok(L)=H
[=Coarsenag(L{D)
PRINTER IS (RT
TMAGE "$0F",4R,4Z
MAT Tempfoc= Foc
CALL Correct(Ff$(x) Hu$(x), Filament(*) Magnet(l,2) M, 2,0, Foctx )
CALL Enter_beam(Tount,Me,L, 2,1
T_t=(MuCLD+ (M40
IF My<20 AND HOT My AND Daly THEN

(ALL Mtest

40
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6825 IF Mu=0 THEN UAIT &

6828 GOTO 6813

6831 END IF

6834 I Mux(Mu< 023 OR CNOT My=(HuC 8) THEN ! Scan trigger at .07 st/ 8ul
6837 1

€840 Mu=(Daly)(:

6843 CALL Carrect(Ff$(x) Hub(e),Filanent (#) Magnet(L,2),Mu, 2,0, Foc(*))
6844 Scan=1 | if no apparent bean, scan each plate until a bean 15 found
6849 DATA 3,6,4,5,2,7,1,8 ! order of plates for panic-scan

6852 ON KEY 4 LABEL " SKIP PLATE" GOTO 68%4

6855  RESTORE 6849

858 FOR I=1 1D 6+Nfils

6861 READ Plate

6864 If UsedPlate) THEN

6867 FOR J=460%(Plate=8) T0 999-459«(Plate=8) STEP 10-6#(Plate=1-B¥(Plate=8)

6870 QUTPUT B USING 804:;Z8010-Plate,10-Platel,]

6873 CALL Enter_bean(¥,Mv,L,2,Pr)

687 ISP “"SCANNING TO FIND BERM-  PLATE"sPlates™=";J;1RB{45); "BERM ="+ DROUND(MY,2); "nl"
6879 0N Pr GOTO 6882,6942,6810

6882 IF Mue(Mud 02) OR CHOT Mud=(ud 8) THEN 6912

6845 NERT J

6888 QUTPUT 8 USING 6804:Z8010-Plate,10-Platel,Tempfoc(Plate)

6891 END IF

6894 HERT I

6857 PRINT USING "/,¥,2/":FNHSC"UNRBLE TO FIND BEAM")
6900 Subflag=l

6903 Clunk
6906 SUBENIT
6909 !

8912 Foc(Plater=J+10-6%(Plate=l) | found a beam during the panic-scan

6915  Tempfoc(Plate)=Foc(Plate)

6318 EHD IF

Bzt

6924 I First_focus THEN

927  Graph_ymax=4

6930 VYmax=10000

6933 braph_ymin=-Z#My

6936 ¥nax=600

£93%  ELSE

69427 Graph_ymax=Mux(1 3+ S#(Foc_number (2}

6945  Ymax=braph_ymax

6948 IF Graph_ymax}l £+4 THEN Graph_ymax=1.[+4

6951 Hnax=300

5954 Graph_ynin=0

£957 END IF

6960 V=M

963 CALL Axes(20,100,8,100,0, Rnax, 6raph_ynin,Graph_ymax, "STEP (ION OPTICS FOCUSY", s "BUALS(Magnet(L,1)),0,Mu, (First_focus))
6966  Foc_number=1+Foc_number

6969 [SIZE 2.8

6972 1
6975 FOR Cycle=1 10 Max_cycles

6978 Change=0

£981 Factine=foctine+10

6984 Ma=Mu

£987  IF Cycle>l OR Scan THEN

6990 CALL Correct(Ff${x) Mng(x) Filament(¢) Magnet(L,2) Mu,1_t,L,Foct*))
6993 [ALL Enter_beam(X,Mv,L,I t,1

6996 IF NOT First_focus RHD Mudi.Z#Ymax THEN
£999 Ymax=2¢ty

7002 braph_ynax=Ynax
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7085
7008
011
014
7017
702

7023
7026
7029
7032
7035
7038
7041
7044
7047
7050
7053

IF Ymax)L .E+4 THEN Ymax=1 .E+4
Foctine=0
Kax=Hmaxx 7
{ALL Axes(20,100,8,100,0,Knax,,Yrax, "CYCLE", "wU BERM",0,Mu,0> t draw plot-box for graphics display
END IF
END If
DffsetO=0ffset0/(1+{0f fset0d16))
Hin_jump=Min_jusp/(L+Man_jumpd1)) | resclution, in focus units
I t=1+HuxcHud3)+ (NOT Hudx(Mydis)
IF Hu RND Baly RND (P>40) THEM
Hu=0
faly_ok(L)=0
END IF
CRLL Correct(Ff$(x) Ma$(x), Filament () Magnet(l,2) Hu,I_t,C,Foctx))
IF Mad3Mu THEN UAIT 6

( KEY 4 LABEL " SKIP PLATE" GOTO Flate_done
|

7056 Plates: ! optimize beaw for each focusing-potential

7059
7062
7065
7068
7071
7074
itk
7080
7083
7086
7089
7092
7095
7098
e
7104
e
7118

FOR Plate=1 T0 6+Nfils
IF (UselPlate)=0) OR (Plate=1)#(Cycle=1) OR (NOT Quick)*({Plate(}1}*(Flate(2)#(Flate()4)*(Plate()8)) THEN Hextplate
Min_value=4b0x(Plate=8) I minimun allowable value for this plate
Hax_value=939-459+(Plate=8) | maximun " ! o
Point_plotted=0
Foctime=Foctimetd I graphics K-axis (¥ changes)
No=Ho1se(Mu)"Z
{$=24[10-Flate, 10-Platel
ffset=0ffsetl
IF (Plate=B) AND (Dffset)8) THEN Offset=8
IF Plate)! THEN CALL Correct(Ff$(x) Mu$(x),Filanent(x),Nagnet<L,2) Hu, I t,C,Foc(#))
[ATA 1,1,0,0,0
RESTORE 7092
RERD Num_jumps,Jusp_dir,lastjump,Lastjump butl,lastjump_but?
HOUE FoctinesZ,Y+braph_ymax/20
FRINT

LABEL Flate
!

7113 Reset_max:DISP FNHSCURLS(Plate))8" U “;TRABCI0Y;"CYCLE"sCycles "DF“sHax_cycles, "CHANGE: “sChange

16
7119
iz
125

Updoun=0
G0SUB Foc_change

GOTO Mext_jump
|

7128 Toc_change:OUTPUT 8 USING 680408, Tenpfoc(Plate)+Updounxlffset

73t
7134
7137
7140
7143
7146
7149
7152
7155
7158
7161
7164
7167
71
nn
176
7
7182

FRINT URL$(Tempfoc(Plate)+Updown*0ffset);
FOR J=1 TO I t
CALL Enter_bean(¥,Mv,L, 1 t,Pr}
NERT J
0N pr BOTO 7146,7077,6990
Peak{2+lipdoun)=Hy
PRINT TRBCE);URL$CDROUND My, 3+ (Mu>1000)))
Foctime=Foctinetl
IF First_focus THEN
IF HuX0 THEN
Y=LGT (Mu)
ELSE
Y=-Hy
EHo IF
ELSE
Y=Hy
END IF
IF NOT Point_plotted THEN
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6126 I Badflag=! THEN | re-find sample & try agamn

6129 FOR Y=2 101 STEF -1

§132 FRINTER IS Prir(Y)

6135 PRINT USING “37,3(K3,3/"<"»» NO FILAMENT-CONTACTS (sample ",Sample,”) -- TRYING T0 RECOUER BY RE-FINDING SAMPLE =»*
6138 HERT Y

6141 Superclunk

6144 Find(C,Sample,Nf1lz, Subflag, Filanent i), )

5147 IF Subflag THEN Give_up

6150 !

6153 FOR I=1 70 4 1 take up f1l-currents to 1mitial values

6156 IF ¢I=1 AND Nfils=L) 00 (1=2 AND Nfils=Z) THEM

6159 ! take up sample-filament rapidly to 857 of orig. curr. then slouly to onig. curr
6162 CALL Filament(200, .85Qr1g filcly, 5,(I0

5165 CALL Filamentei,0rig_fildDd, 5,00

5168 ELSE

6171 IF FLAIY THEN CALL Filament(200,0rig_f11¢1), 5,¢In

6174 END IF

6177 NEXT T
6180 IF (Filament(3)=0) AND (Filament(4)=0) THEN CALL Uart(TIMEDATE,15,F1iamentNt1ls, Magnet(L, 1}, Ruta, Full autos
6183 6070 Resume_auts

6186 END IF
6189 END If
p192 i

6195 Gve_up2fOR ¥=1 T0 7
6198 PRINTER IS PrircY)
6201 PRINT USING "34K,/»";RPTS("«", 801 ,RPT$( <" 80, RPTS("+" 80)
€204  PRINT "»wx+ RBORTED RUN FOR BRRPELA":Sample:"  BUNH":Run;"swxs"
6207  PRINT "CENTER FIL =";F1lament(1y,"SIDE FIL =":F1lament(2),"TINE IS "sPNClock 1Z8(TIMES(TIMEDATEY
6210 PRINT DROUNDCMu,2)s"wl"sHagnet(L,1)s"BEAN, Uhere="1Uhere
213 PRINT USING "K.2/.B{30,3%),7,8(40,28), /" "FOCUSING UALUES:".1,2,3,4,5,6,7,8,Foci»)
6216 PRINT LSING “/,ZCK, /), K"+RRTS("«" BO),RPTS("+" 80} RPTS("«" D)
5219 IF ¥=1 THEN CALL Superclunk
6222 NEXT Y
6225 GOSUB Key_escape
5228 FOR I=1 10 40
6231 URIT 2
6234 NEKT T
6237 I Block THEN
6240 Printres(Prir(2),Run,b)
6743 I Block>! THEN CALL Ruerage!l,Hormal(®) Candump,E, (Runs,Priris})
6246 ELSE
6249 Uritedata(Ruer(*) Ratio$(*),Ff1le,Pun_name$‘Run),S1gnad(#),Deltabe) Aecr«d Pk, Block_time,Filament<Nfils},Block,Run, Sanple, N,
Data_collector,Prirish)
6252 END IF
6255 IF NCT Outgas AND Goer=0 AMD Mu<Z AND (FilamentNfils)iRunvar<Run,12) OP Filamentr1206) THEN Bbort_count=Rbort_count*l ' § of
successive no-bean aborts
5258 If Rbort_count<2 OF Just_outgassing THEN Do_next_run
6261 |
6264 FOR Y=2 70 1 STEP -1
6267  PRINTER IS Prir(Y)
5270 PRINT USING “10¢,K,2/"sFNBIS(" «wxxRUTO OFERRTION SUSPENDED -- 2 SUCCESSIUE NO-BEAH ABORTSwewx
5217 PRINT USING "K,2/";"(press RECALL key to resume autc-operation)”
6276 NEXT ¥
6279 Superduperclunk
6282 Zero_filstfilament(*))
6285 5070 Bmc
6Z88 !
6291 1
6294 FinishaPRINTER IS Prir(2)
257 PRINT USING "¥,47,%0R,/,6%,K,7,408, 2/, K" sCHRE C2T)8 "Rk 15" BPTS("+" 40;," AUTOMATIC RUNNING FINISHED",BPT$("+" 40} CHRS/27)8"4k0S
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7185
7188
7151
7194
1y
7200
7203
7206
7209

HOUE Foctine,Y

Point_plotted=1
ELSE

JRAY Foctime,Y
END IF
Hum_jusps=Hum_jumps+1+(0ffset=Min_jump}
IF Nun_junpsifaxtry THEN Plate_done

RETURN
{

7212 Mext_jumpsA=(Plate()8)*(FRLimit{TenpfoctPlatei+2xJump_dirx0ffset,Min_value,Max_value)=0}

215

7218

rapidly

[
7224
(A
7230
7233
7236
7239
7242
7245
7248
7251
7254

B=(Last junp=Updown=(ffset #{Last junp_butl=Updownx0ffset)«(last junp_butZ=Updoun«dffset)
IF A AND B THEW Offset=2«Dffset | double offset if last 2 offsets stayed the same, in order to converge on true max more

|
IF FLinit{Tenpfoc(Plate) Jump_dir=0ffset,Min_value,Max_value) THEN 1 new value not within limits- reduce offset
IF NOT Tracking_incr THEN Change_offdir
Dffset=0ffset/ {1+ {0 fset Min_jump))
ON 1o(0ffset{=Min_jump} GOTD 7224,Flate_done | plate focused if can't reduce offset any more
END IF
Updoun=Jump_dir
GO5UB Foc_change
Lastjump_butZ=Lastjump_butl
Lastjump_butl=Lastjump
Last junp=tpdoun*Dffset
If (Peak(Z+Updown) Peak (Z)+FRDiff (Peak(2),Peak(Z+Updoun),No,I_t,Ions)) AND NOT FHLimit(Tempfoc(Plate)+Updoun®ffset,Min v

alue,Max_value) THEN

7257
beam
7260
7263
7166
7269
7272
7275
7278
7281
7284
7287
7250
7253
729
7293
7302
7305

b if new plate-setting gives a beaw greater that the previous-max + theor. noise, then define as the new max-setting

Peak(2)=Feak(2+Updoun)
Peak(1)=0
Peak(3)=0
Tempfoc(Plate)=Tenpfoc(Plate)+Updounx(ffset
6070 Next_jump
END IF
Offset=0ffset/(1+(0ffsetMin_jump))
IF FHLinit(Tempfoc(Plate)-Junp dir=0ffset,Min value,Max_value) THEN
b if proposed new setting isn’t within permissible limits of this plate, cut offset in half again
Offaet=Gffset/(1+(0ffsetMin_jup?)
ON 1+(0ffset<{=Hin_jump) GOTO Reset_max,Plate_done
END IF
|
Updoun=-Jurp_dir ! change offset direction
S05UB Foc_change
IF (ABS(Peak(3)-Peak(2))(FHDiff{Peak(Z),Peak(3),No,I_t,Ionsy) AND ABS{Peak(1)-Peak(Z)CFNDif{(Peak(2),Peak(l} No,I_,lons)

) THEN Plate_done

7308

IF Peak(Z+Updoun) Peak(2) THEN

7311 Change_offdir:Tracking_incr=1

7314
B
7320
7323
7326
730
13
7335
7338
7341
7344
7347
7350

Junp_dir=-Jump_dir
IF FLimit(Tenpfoc(Plate)+Updoursiffset,Min_value,Max_value} THEN Plate_dane
Tempfac(Plate)=Tenpfac(Plate)+Updoun*0f fzet
Peak(1)=)
Peak(3)=0
GOTE Next_jusp
END IF
IF Peak(Z)=0 THEN Reset_max
IF Bffsetdin_junp THEN
ffzet=0ffset/2
G0TO Reset_max

END IF
|
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7353 Plate_done:IF Plate)B THEN Hextplate

7356 CUTPUT 8 USING 6804:08,Tempfoc(Plate)

7359 Change=Change+ABS(Foc(Plate)-Tempfoc(Flates) | sum of changes for this cycle
7362 FoctPlate)=Tempfoc(Plate?

7365 NextplatesNEXT Plate

7368 IF Change(24 THEN 7380

731 BEEP 1000, .05

7374 HERT Cycle

37t

7380 FOR I=1 707

7383 IF (Foc(I=0) THEN Lowfoc=Lowfoct]

7386 IF (Foc(D)=9999) THEN Highfoc=Highfoctl

7389 NEMT I

7392 IF Lowfocyl OR Highfocyl OR Lowfoc+HighfociZ THEN

7395 PRINT USING "2/,%";FNB1$("mexxx SUSPECT FOCUS-SETTINGS: POSSIBLE HARDUARE PROBLEMS swxsx")
7398 GRAPHICS OFF

7401 [ALL Beep(16l, .03, .03,50)

7404 END IF

7407 CALL Whoop

7410 OUTPUT 9;Mm$itu, It

7413 PRINT TABHY(26,173;

7416 PRINT USING “8(D,4%),K":1,2,3,4,5,6,7,8,"-PLATE"

7419 PRINT USING "24,8(3D,29),K";Foc()," -SETTING"

7472 DISP

7425 SUBERTT

7428 Subflag=d*(Ruto=0)

31 Brogp

7434 CALL Correct(f{$(=),Mn$() Filament(%),Magnet(L, 2}, Hu,I_t0,C,Foc(#))

7437 GOTO 7410

7440 SUBEND | mmem e e
7443 1

7446 ¢

7449 Barrel:SUB Center_barrel (INTEGLR Sample)

7452 OPTION BASE 1

7455 COM /Genaral/ 24, INTEGER Prirc*),Subflag,Ruto,Full_aute,foc(),I_t0

7458 [OM /Specs/ Mx{0:1),Ions,Ze(0:1) Noise(B:1)

7461 COM /Daly/ INTEGER Mu,Daly,Me$(0:3,2)081,0aly_ok(D:24),F1$(0:1,2304]

7464 COM Magnet/ Meoef(s), INTEGER L,Rside,Peak_inter,Coarsemag(0:1},Magnet(0:24,2),Coarse
7467 (M /Barrels INTEGER Barrel_position,Barrel_posD,Max_barrel Min barrel
7470 COM /Filaments/ Filament(x),Fil8Cx),INTEGER Nfils,F8

7473 REAL F1(4),Barrel_pk(100),P1(2),PZ(D),Flg(2)

7476 INTEGER I,Pr,B,I t,Bmin,F_subflag

7479 DATR 0,0,0,0

7482 READ Subflag,find_flag,F acheck,f bcheck | zero flags

g5

7488 IF Filament(1)<.2 AND Filament(Z){.Z THEN

791 FRINT USING "10/,14K,K,6/";FNHE("SORRY, CAN'T CENTER THE BRRREL WITHOUT R BEAM")
7494 Clunk

7497 SUBERIT

7500 END IF

7503 !

7506 OFF KBD

7509 OFF KEY

7512 OFF KNOR

7515 DEG

7518 RedozBuin=Min barrel+3+4*(Filament(3)+Filament(4730) | Lower barrel-limit
7521 Brax=Max_barrel-7-4#(Filament(3)30 OR Filament()}0} ! Upper barrel-limit
7524 MAT Daly_ok= (0

7527 Daly ok(L)=Hu

7530 Barrelscans=0

44



7533

Correct(F§(x) Hu$(# 1, Filanent(x) Magnet(L,2) Mu,1,Coarsenag{L{ 307, Focle))

7536 BrunzQUTPUT 8;Mm$(2+Mu,1)

7539
7542
7545
7548
7551
7554
7557
7560
7563
7566
7569
7572
7575
578
581
7584
7587
7590

7593

759
7599
7602
7605
7608
331
7614
7617
620
%23
626
7629
7632
%35
1638
7641
7644
7647
7650
7653
7656
7659
7662
7665
7658
7671
774
7677
7680
7683

-3

-3

Enter_bean(0,Mu0,1,1,1

IF MuB{15 AND Daly RND (Mu=0) THEN ! small heam- use Daly
fiest
60T Brun

END IF
|

IF NOT Auto AND Mux(Mu0{ 05) OR CHOT Mud=(Mu0<(2) THEN
PRINT USING “10/,6%,K,37";FHHSC"CAN'T CENTER BRRREL ACCURATELY UNLESS A SIGNIFICANT BEAM IS PRESENT™)
PRINT USING “16%,K,10/";"press k% to escape, or kB tg try anyway.”
{lunk
N KEY O LABEL " TRY™ GOTO 75939
ON KEY 9 LRBEL " ESCAPL" GOTD 7581
GOTO 7575
i
QUTRUT KBD;CHRS (255 HGCHRE(TS)

Subflag=4
QUTPUT BsMm$Mu,T_tB) | restore initial integration time
SURERIT

END IF

]

FOR 1=0 70 19
ON KEY T LRBEL “" CALL Clunk

NEKT I

OH KEY 9 LABEL * ESCAPE" GOTQ Exit_barrel

|

L t=1tMus{Mu031)+ CHOT Mud*C(Hu310)

QUTRUT BsMu(2+Mu, 1 1)

{I5P "QRIGINAL ="sBarrel_posd

QUTPUT KBO;CHR$(255)8CHRSCTE)s

IF K0T Barrelscans THEN
Ynax=1.4Hul)

IF Yoaxd1 .£+4 THEN Ymax=] .[+4
fxes(0,100,25,100, (Bmin),Brax+1,0,Ynax, "BARREL POSITION","nU "RUALS(Magnet(L,1)),1,Mu, )
LORG &

MOUE (BrintBrax}/2, .1¥Mul

(SIZE 4.5

IF HOT Barrelscans THEN LABEL “BARREL-FOCUS"
MOUE Barrel_pos,1.76¢Mul

LINE TYPE 4

IRAY Barrel_posf, .2¥Mul

HOUE Barrel_posD, .55¢Mull

LINE TYPE 1

LORG 4

{8128 3

LOIR 50

LRBEL "(ORTGINALY®

LDIR 0

END IF
t

7686 Bgo:CALL Brl(Anin,Flag,1)

7689
7692
7655
7638
770
7704
it
7710

GOSUB Check

Barrel_positionsBmin

(ALL Bri(Barrel position,Flag, .3’

G0SUB Check

pIsp

IF FNFiltest(Nfils,Flag)=0 AND HOT Refind THEN ! lost contact at lower barrel-range
Error_messaga(Prtr(¥),1+2¢Full_auto, "UNABLE TD KEEP FILAMENT-CONTACT DURING BARREL-ROTRTION™)
I F_hcheck=0 THER
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m3
7716
719
ez
[y
7728
7731
7134
137
7140
743
7746
7749
7152
7755
7758
7761
7764
7767
7770
773
7716
77
782
7785
7788
791
7794
797
7800
7603
7806
7809
7812
7615
7818
7821
7824
827
7830
833
7836
7839
7042
7845
7848
7651
7854
7657
7860
7863
7666
7669
7872
7875
76878
7881
7884
7687
7490

[ALL Flag(Flg(e), ZsMu)
lag=Flg(1}
F_beheck=1
6oTO 7704
END IF
G0SUB Refind
Refind=1
GOTO Redo
EHD IF
Sarted=0
URIT 1
FOR I=1 70 Brax-Bmintl | scan barrel
GOSUB Barrelscan
NEWT T
|
Logp
CALL Brl<Barrel_position,flag,®
Ok=(FNFiltestiNfils,Flag)) ! lost contact at upper barrel-range?
EXIT IF Ok OR T_acheck
Error_nessage(Prir(x),1+2¢Fyll_auto,"UNABLE TO KEEP FILAMENT-CONTACT DURING BARREL-ROTATION®)
I acheck=l
UATT 2
END LOOP
IF NOT Ok THEN
GOSUB Refind
Refind=?
G070 Rede
END IF
Max_bean=0
FOR J=1 10 Bmax-Buintl
IF Hax_bean{Barrel_pk(J) THEN
Barrel_position=Bnint]
Max_bean=Barrel_pk{J)
END IF
NERT J
PRINT
HOUE Barrel_position-.06, 5#¥nax
BECTANGLE .12, 95#(Max_bean- 5#Ymax),FILL | draw a pointer to new wmax
|
CALL Br1(Bnin,flag,i}
G0SUB Check
C8LL Brl{Barrel position,flag,i}
QUTPUT 8:MmbMur2,1)
Barrelscans=1+Barrelscans
URLT 5
G0SUB Check
URIT .4
Enter_bean(0,Remax,1,I t,1)
IF (Remaxt B5#Max_bean) AHD (Barrelscans(Z) THEN Bgo ! Re-scan if didn’t recover at least 854 of the original beam-intensity
IF Barrelscans{2 AND ({Bmax-Barrel_positiond3) OR (Barrel position-Bmin{3)) THEN
Barrel_posl=Barrel_position
CALL BrltMin_barrel+Z,flag, .5)
GOT0 Bgo ! reoptimize barrel if position is within 2 units of losing contact.
END IF
Barrel_pos=Barrel_position
CUTPUT 8:Mn$Mu,I _t0) | restore integration time of calling environment
pIsp
Daly_ok(L)=Mu
Uhoop
SUBERTT
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093!

7896 Barrelscan:Barrel_position=Barrel positiont!

7893 CRLL Bri(Barrel_position,-1,.2¢(1_t=2),0)

7902 Enter_heam(0,P2(2),1,I_t,Pr)

7905 IF Pr=2 THEM Brun

7908 IF Pr=3 THEN Bgo

7911 IF P2(2)¢=0 THEN CALL Correct(F{$(x) Mu$(#),Filament (»), Hagnet(L,2),Hu,1_t,Coarsemag(LO0Y, Foc(x))
7914 Barrel pk(D)=PZ(2)

7917 PZ(1)=Barrel position {+ .5

7920 IF Started THEN CALL Thickpen(P1{x),P2(x} Mu0/40,(2-Barrelscans)/2)
7923 Started=1

7926 MAT Pl= P2

7929 RETLRN

7932

7935 [xit_harrel:Barrel_position=Barrel_posQ

7938 Subflag=4

7941 Broop

7944 GOTO 7630

947 !

7950 Check:! check for runaway harrel. If found, turn off fils, rotate sample back into position again, take up fils to previous cur
rents, re-center barrel

7953 FOR G=0 10 1

7956 WRIT 4

7959 IF I_t=1 THEN OUTPUT 8:"$0M97:8"

7962 IF 1_t=2 THEW QUTPUT 8;"sOMU9768"

7965 DUTPUT 8;°$Ivy"

7968 ENTER 8:P 1 P=1 if the barrel is in motion.

7971 IF P=0 THEN 1 barrel stopped moving- everything ok
974 DUTPUT BsMme(Hur2, 1 t)

977 RETURN

7980 ELSE

7983 BEEP 100, .05

7986 END IF

7989 HEKT G

M9z !

7995 IF Find_flag AND Full_auto THEN | only pernit 1 atfempt at recalibration
7998 Rats:Subflag=l 1 Rats. (an’t keep contact and/or non-runaway barrel.

8001 Error_nessage(Prir(*),3,"UNRBLE T0 KEEP FILAMENT-CONTACT DURING BARREL-RUTATION™)
8004  Zero_fils(Filament(®)}

8007 SUBERIT

8010 END IF

8013 i

8016 MAT fl= Filament

8019 Zero_fils(Filament(x))

8022  Superclunk

8025  ALPHA O

8028  GRAPHICS OFF

8031 FOR I=1 70 1+futo

8034 FRINTER IS Prir(D)

8037 PRINT USING "3/,2(9K,60R,/),9%,K, 9K, 6OR"sRPTSC #* 600 RPTSC ", 22)4" RUNAURY BRRREL “BEPT$("#" 223, RPT$C"»" 60}
8040 PRINT USING "3/"

8043 IF I=1 THEN

8046 PRINT "Sorvy- something has caused the harrel to rotate on its own."

8049 PRINT USING "2¢/,K),7";"Keep caln. The computer will rotate the sample back into position,”,"and restore the filament-cu
rrents  (honest!) .

8052  EMDIF

8055 HEHT I

BOSE  PRINTER IS CRT

8061  Find(0,Sample,Nfils,F_subflag,Filament(x),0)

8064 IF _subflag THEN BO&1
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8067  Find_flag=1+find_flag

8070  GOSUB Restore fils

8073 GOTO Redo

g6 !

8079 Refind:IF Find flag AHD Full auto THEN Rats

8682 !

8085 MAT Fi= Filament

8088  GRAPHILS OFF

8091 Clunk

8094 IF NOT Auto AND (Max_barrel-Min_barrel15) THEM

BG87  PRINT "PRESS "BFNH$C"KB")&" FOR AN RUTOMATIC CONTACT-RECALIBRRTION,”
8100 PRINT USING “7,K,27,K";"PRESS "BFNH$C"k4")8" TO JUST NARROU THE SCAN-RANGE BY 5 UNITS."
8103 DFF KEY

8106 (N KEY 0 LRBEL "RECRLIBRATE" GOTC 8139

8109 ON KEY 4 LRBEL "SIMPLE ADJUST" 60TC B118

8112 607D 8112

8115 |

8118 If Lower THEN Min_barrel=Min_barrel+5

Lival IF HOT Lower THEN Max_barrel=ax_barrel-5

8124 CALL Brl((Max_barrel+Min barrel’/2,-1, .5)

8127 OFF KEY

8130 RETURN

8133 EHD IF

g1 !

8139 PRINT USING "18/,K,2/";FNH$C"RECRLIBRATING CONTACT POSITIONS FOR THIS SAMPLE - FLERSE DON'T INTERUEKE.")
6142 FRINT “(filament-contacts were lost during the barrel-scan)”

8145 Find(l,Sanple,Nfils,F_subflag,Filanent(*),0)

8148 IF F_subflag THEN 8061

8151  Find_flag=1+Find_flag

8154 OFF KEY

8157  GOSUB Restore_fils

8160  RETURN

g3 !

8166 Restore_fils:FOR I=1 70 4 I take up fil-currents to initial values
8169 I (I=1 AND Hfils=1) OR (I=Z AND Nfils=2) THEN

8172 | take up sample-filament rapidly to B5% of orig. curr, then slowly to orig. curr
GING) CALL Filament(Z00, .B5+F1C), 5,10

8178 CALL Filament(10,F1¢I), .5,(IN

Bi81  ELSE

8184 IF Fi<I) THEN CALL Filament(200,F14I), 5,410
B167  EMD IF

8190 NEXT I

8193 AT Falament= F1

819 IF Nfils=0 THEN Nfils=l

8199 IF (Filament(3)=0) AND (Filament(4)=0) THEW CALL WaitCTIMEDATE,15,Filanent(Nfils),Hagnet(L,1),Rute,Full_auto)
8202 RETURN

8205 SUBEND 1 ==m=mmmmmm s mm oo oo e

8208 !

g1t

8214 Filanent:5U8 Filament(Rate, Target,Pcheck_anps,INTEGER Filnumber)

8217 1 change current of specifiad filament to target-value at specified speed

8220  OPTION BRSE 1

8223 COM /General/ 7$,INTEGER Prir(*),Subflag,Ruto,full_auto,foct®),1 t

8226  COM /Keyboard/ Un$,Ci$,Ch$,Cus, 08, Clears

8229 (DM /Specs/ Mx{B:1),Ions,Zed0:1) Noise(Os1)

8232 COM /Daly/ INTEGER Mu,Daly Mm$<0:3,2)[8,Daly_ok(0:24),F1$(0:1,2)04]

8235  COM Magnet/ Mcoef (), INTLGER L,Rside,Pesk_inter,Coarsemag(l:1),Magnet(0:24,2), Coarse
8228 UM /Filaments/ Filament(x),Fil§i+) INTEGER Hfils,F@

8241 DIM Flag(

8244 1
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8247 IF HOT Full_auto THEN DUTPUT KED;Clears$:

8250  Subflag=0

8253 OFF KNOB

8256 IF Pcheck_amps=0 THEN Pcheck_amps=1 | just in case 0 accidentally passed
8259 Target=DROUND(Target,4) | because of binary-decimal roundaff errors
8262 FOR I=Rutoxfull_auto#? 10 19

8265  ON KEY I LABEL " CALL Clunk

6268 NEXT I

B271  ON KLY 9 LABEL " ESCAPE" GOTO Exit

8274 ON KLY 3 LRBEL * DOUBLE RATE" GOTU Uouble_rate

8277  ON KLY 8 LABEL “ HALUE RATE" GOTQ Halve_rate

B80!

8283 Max_pressure=l .E-6 | Haximuw pernissible source-pressure

8286 IF Rate(.0% THEN Rate= 04 ! (otherwise, get waits of )30 seconds)
8289 F=Filament(Filnunber)

8292  Startsf

8295  Pcheck_start=f

8299 IF Targetyl AND Target-Start) .25 THEN GOSUB Check_pressure

8301 Preheat=(Filnunber)2)

8304 IF Target)Start OR Ratedl THEW Mu=0

8307 OUTPUL @sMmsCMu,1d

g310

8317 Takeup_current:Increment=_ 001%10" ((Rate}10)+(Rate)1000)) I step increment (amps)
8316 W=10"((Rate)10)+(Rate1000))/Rate | step wait (seconds)

8319  Target=INT(Targetx10005/1000

8322 IF Target{Start THEN No_press check=l ! don’f check pressure if reducing current
8375  Het_target=0

LEYC I

833t LOOP

833 P=F+Increment*SGN(Target-F)

8337 IF NOT Flagchecked AND (F3.2) THEW

8340 FORP=0 101

8343 FOR Fot=1 70 2! Put 0.2 amps at least thru all fils for flag-check
8346 IF Filament(Fetd=0 THEN OUTPUT 8 USING "4R,42";Ff$(P,Fet), 200
8349 HERT Fet

8352 HEXT P

8355 CALL Flag(Flag(*},0) | Check for valid filament contacts
8358 FORP=0T01

8361 fOR Fet=1 10 21 rezero fils

8364 IF Filament(Fct)=0 THEN QUTPUT 8;F$$(P,Fct),0
8367 NEXT Fet

8370 HEXT P

8373 DUTPUT 8;Mm$(D, 1

8376 Flagchecked=1

8379 IF (Filnunber=1)#((Flag(1)=17+{Flag{1)=3)) OR (Filnumber=2)*(Flag(1)}1) THEN 8409

8382 IF (Filnunber=3)#((Flag(D)=1)+(flag(2)=3}) OR (Filnumber=1)#(Flag(2)}1} THEN B409

8385 Subflag=1

8308 PRINT USING "7/,K"s"wwwwwnnx NO FILAMERT-CONTACT - CORRECT PROBLEM 8 TRY RGAIN wwowwawn”
8391 PRINT USING "K,2/";"(are center and/or side filament switches in the on position?)”

8394 (lunk

8397 URIT 4
8400 SUBERIT
8403 END IF
2406 !

B409  CUTPUT & USIHG "4R,42";T {$(Freheat, l+(Filnunber=2 OR Filnunber=4)),FHFCH)

412 Filament (Filnunber)=F

8415 Het_target=RBS(F-Target){(Increment- 0001)

8418 EXIT IF Met_target

g !

8424 DISP Ci%sMagnet(L,13;Cn;TRBCI4)sFi18(Filnunber); =" s "A4PS":"  -TARGET=";Target;"MMPS,  RATE=";Pate;"mA/SEC."
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8427 IF 4.8 THEN | so can exit with kS key immediately
8430 FOR I=1 T0 U/ .2

8432 URLT .2
8436 HEXT T
8439 ELSE

8442 URIT W

B445 KD IF

8448 | check source pressure if currenty 1 amp every Pcheck_amps

8451 IF DROUND{CF-Pcheck_start)/Peheck_amps, 4)=INT(DROUND((F-Start)/Pcheck_anps,4)) AND F)1 AND NOT No_press_check THEN
8454 |

8457 LOOP

8460 CRLL Pressure(D,Mm$(x),1,50urce_pressure)

8463 EXIT IF Source_pressure{Max_pressure

8466 !

£469 {Lunk

8472 PRINT "WAITING FOR SOURCE-PRESSURE TD DECREASE TO {";1.E+7#Max_pressure; “[-07..."
B475 Uait(TIMEDATE, 20,Filanent(Nf1ls),0,Auto,Full_auto)
8478 END LOOP

8481 END If

8464  END LOOP

8487 !

8490 IF Met_target THEN

8493 filament(Filnumber)=larget

8496 OUTPUT 8 USING "4R,47°:Ff$(Preheat,1#(Filnunber=2 OR Filnumber=4}7,FHF (Target)
8499 EMD IF

8502 !

8505 ExatsTF Target)Start OR Rate(l THEN MAT Daly_ok= (D)

8508 1 DUTPUT KBD;Clear$;

8511 SUBERIT

ghid

8517 Yo_press_checksNo_press_check=1

8520 BEEP 440, .1

8523 PRINT “(no pressure-checks)”

8526  ON KEY 4 LRBEL "CHECK PRESSURE" GOSUB Check_pressure

8529  RETURN

8532 !

8535 Check_pressureafo_press_check=0

8538 IF F)Start THEN BEEP 440, .1

8541  PRINT "(pressure-check every “;Pcheck_amps:” amperes)”

8544  ON KEY 4 LABEL "NO PRESS-CHECK" BOSUB Mo_press_check

8547 RETURN

8550 4

8553 Double_rate:Rate=Ratex?

8556 Pcheck _start=f

8559  BLEP 1000, .08

8562  GOT0 Takeup_current

8565 !

8568 Halve_rate:Rate=Rate/?

8571  BEEP 220, .08

8574 GO0 Takeup_current

BL77 SUREND ! ---
880 |
Bo83 1
8586 ttest:SUB Mtest ! Check that peak is small enough for Daly

8589  OPTION BASE 1

8592 [N /General/ Z$,INTEGER Prir(x),Subflag,futo,Full_aute,Foc(x),I t

8595 COM /Specs/ Mx(D:1),Tong, Ze{0:1) Noise(Q:1)

8598  COM /Oaly/ INTEGER Mu,DalyMm$(0:3,2)081,Baly_ok(0:24),F1$(0:1,23[4]
8601 COM Magnet/ Heoef(x),INTEGER L,Aside,Peak_inter,Coarsemag(0:1), Hagnet(0:24,2) Loarse
§604  COM /Filaments/ Filament(x) Fil$(x), INTEGER Rfils,Fg
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8607
8610
8613
8616
8619
8622
8625
8628
8631
834
8637
8640
8643
8ot
8643
8652
B6ES
8658
8661
8664
8667
8670
8673
8676
8679
8682
8685
BB
8691
8694

OFF KnOB
IF Daly=0 THEN
IF Aute THEN SUBEXIT
(Lank
PRINT TABHY(1,18):FNHSC DALY DISRBLED™)A"  {press [CONTROLI U during BHC to enable)"
SUBERIT
END IF
If Daly_ok(L) THEN Turn_on_daly
I
PRINTER IS CRT
It0=I t
I_t=2
QUTPUT 8:Mn$¢0,1 &) ! Faraday cup, .Z-sec integration
FOR =1 70 7 I scan magnet from -3/8 to +3/8 1sotope
GOSUB Check_peak
IF Mu’50 THEN Peak_too_large
IF Huty_max OR K=1 THEM
Mu_max=Hy
Max_nag=Magnet_value
END IF
NERT K
|
Turn_on_dalysPRINT USING "/,K,K,8%,K,/":Magnet(L,15," PEAK OK FOR DALY",FNHSC"DALY ON")
IF NOT Ruto THEN BEEP 1000, 1
IF Daly_ok(L=0 AND Mu_max)4 THEN 1 check to see if Daly functioning OK
OUTPUT 8 USING "4R,4Z"+"$0FJ" Max_mag
Hy=1
Enter_bean(¥,Mv,L,2,1,.4,0)
IF Huilty_max/2.5 THEN | something wrong
PRINT USING “S/,13%,K,47,K"s" DALY-DETECTOR RESPONSE IS INADEQUATE “,"PLEASE CHECK THAT THE MULTIPLIER SUPPLY AND FA

3 SUITCHES ARE 0N ,"

8697
8700
8703
8706
870%
8712
8715
B718
8721
8724
872
8730
8733
8736
8739
8742
8745
8748
8751
8754
8757
8760
8763
8766
8769
877l
8775
8778
B781

FRINT USING "/,K,2/";"RND THRT THEIR KNOBS BRE AT THE MARKED POSITIONS."
FRINT USING "K,2/,K"s"MAKE SURE THAT THE BRANDENBURG IS ON ,","AND THEN PRESS THE SRANDENBURG RESET BUTTON.”
Superclunk
IF Auto THEN
URIT 10
Daly=0
Hu=0
ELSE
PRINT USING “4/,K"1"-- Press CONTINUE to return to the BMC -
Hu=0
PRUSE
END IF
GOTO 8774
END IF
END IF
Mu=1
faly_ck(L)=1
6070 6793
]
Check_peak:Magnet_value=INT(Magnet(L,2>+Peak_inter=(K-4)/0)
QUTPUT g USING “4R,4Z";"$0F)" ,Hagnet_value
Enter_bean(¥,Mv,L,2,1,.2,0)
[ISP "CHECKING"sMagnet(L,1);"INTENSITY FOR DRLY" Magnet_ualue:X
RETURN
|
Peak_too_large:PRINT TABKY(1,18);Magnet(L, 1) "PERK T00 LARGE FOR DALY"
|
IF NOT Auto THER CALL Clunk
Daly ok(L}=0 | this peak rust he checked again if Daly is requested
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§764  Mu=0

8787

8790 1 t=I_t0

8792 DUTPUT B USING "48,42,8R";"$0F )" Magnet(L,2) Mr$Mu,I_t)

879  DISP

G799 SUBEND | ==mmmmmm s o mm o oo e oo
B80Z |

5805 1

8808 Correct:SUB Correct(Ff$¢x) Mab(x),REAL Filament(#), INTLGER Magnet,Mu,l t,Coarsemag,Foc(x))
8811 | Change/restore magnet, focus, filament, & collector values

8614 78="123456789"

8817  QUTPUT 8 USING "2(4A,42),8R";"$0F)" Magnet, “$0FK" Coarsemag | magnet values
BB20  OUTPUT © USING “2¢4R,42),8A";FE$C0, 1), FNF(Filanent(1)),F18C0,2),FRF (Filanent(2)) ! sample-filament values
8822 QUIPUT & USING "2(4R,42>,80":FF$(1, 10, FNF(Filament(3)),F18(1,2), FNF (Filanent{4)) | preheat-filament values
8626 OUIPUT G:Mm$Mu,I_t) ! collector-type & integration-tine

8829 FORI=1 708 ! focus values

8832 QUTPUT 8 USING "4A,42":"$0F"828010-1,10-11,Foc(I)

8835 NEWT

8838 SUBEND § e o o 1 0k B B O 0 B 8 BT b 01 A s S e e
8841 1

8844 Pressure:SUB PressuraCINTEGER Mu,Mr$(+),I_t,REAL Source_press,OPTIONRL Tube pressure)
£847 ! Query source-pressure and (optional) tube-pressure

8850 OFF KEY

8853  OFF KNOB

8956  ON KEY 9 LABEL *  CSCAPL™ GOTO 8919

8859 US=Mu$(Mu, 13081

8862  PRINTER IS CRI

8865  PRINT "SOURCE PRESSURE ="

8863 OUTPUT 8;"$0MMO4="8U$

8871 fOR I=1 70 10

8874 URIT .2

8877 NEMT I

8880  DUTPUT 8;"sIDV”

8883 ENTER B;P0 ! zero-ualue

8886 QUTPUT 8;"$0MJOD: "RUS

8889  GOSUB Raw_press

8892 Source_press=NROUND(1 .E-8¢10"(<P-PO-2950)/1020),3)

6895  PRINT Source_press;

8898 IF NPRR=D THEN

8301 PRINT TRB{40);"TUBL PRESSURE =";

8904 CUTPUT 8:"$0MDZ2: "BU&

B907  GOSUB Raw_press

8910 Tube_pressure=DROUNDC10" (7 .185E-6#(P-P0)-8 969),3)

8913 PRINT Tube_pressure;

8916 ENDIF

8919  PRINT

8322 OUTPUT &sMmMu,I )

8925  SUBEXIT

8928 |

8931 Raw_press:fOR I=1 10 5

§33¢  UAIT .2

8937 NEXT I

6940  OUTPUT B;"$IDU”

8942 ENTER 8;P

8946 IF PLPD THEN P=PO

8949 RCTURN

8952 SUBEND ! - - o
£955 1

8958 !

8961 Contact_test:SUB Contact_test(Filament(*},Tinel,Escape,Sanple_named(*),Run_nane$ (¢}, Candunp, INTEGER Lstbar{x) Sanple,Nfils)
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8964 |

8967 1 locate harrel-positions uith valid filament-contacts for each sample
g970 1

8973 OPTION BASE 1

8976 [OM /Keyboard/ Cn$,Ci$,Cb$,Cu$,08,Clears

8979 COM /Barrel/ INTEGER Barrel_position,Barrel posQ,Max_barrel Min_barrel
8982 COM /Ualys INTEGER Mu,Daly,Mm$<0:3,2)081,0aly_ok(0:24),F1$<0:1,23(4]
985 DIM Flag(®)

8988 INTEGER Contact(200)

8991 Escapest

8954 OFF KEY

8997 OFF KROB

9000 ON KEY 0 LABEL " START" GOTO 9015

9003 ON KLY 9 LRBEL *  ESCRPE" GOTO 9405

9606  PRINT USING "8/,K,/,K,/";"PRESS kD 70 CHECK FILRMENT-CONTACTS FOR ALL OF THE SAMPLES IN THE BRRREL","(turns filaments
orey,”

9009  PRINT "PRESS k3  TO ESCAPE (return to BMO)."

9012 6010 9012

9015 OFF KEY

9018  OFF KBD

902

9024 PRINT USING "18¢,17%,K,8/";"PLERSC UATT URILE BRARREL IS BEING RESET"
9027  Escapes(

9030 Reshar

9033 HAT Csthar= (0)

9036  QUTPUT 8;"$0MO0Z00$0M10200$0POCZO0$OPI0200" | put .2 amps thru all fils
3039 Pxes(0,100,25,100,0,17,~40,40, "BARREL-NUMBER", "BRRREL UNITS",1,-1,0
5042  GRID 1,0,0,0,1,0,0

9045 R4ES 0,2,0,0,0,5,3

9048  AXES 0,2,17,80,0,5,3

9051 LINE TYPE 4

9054  G6RID 0,2,0,0,0,5,3

9057 LINE TYPE L

9060 1

9063 (N KLY 9 LABEL *  ESCAPE" GOTO 9399

9066  Barnum=1

9069 GUTPUT 8;Mn$¢Z,1) ! enable barrel-motor

3072 CSIZE 3.2

9075 LORG 5

9078  FOR Barpos=1 70 16 | check contacts over possible range for each barreld,
9081 | and graphically indicate regions of contact for both
5084 | sanple and preheat filaments.

9087 Barnun=F NBarnun{Barpos)

5090 MAT Contact= (1)

9093 [st=B1+187%(Barpos-1) | estimated position

5036 Start=Lst*(Barnun=1)+70*(Barnun’1)

9099 CALL Bric(Lst-Start)=(Est)Start),0,2,0) | rotate to est. pos. minus 70
9102 FOR J=Lst-Start 10 Est+60 1 define possible range as -~start to +60 units
9105 P=J-Est+Start+]

9108 CALL Bri€{d3,-1, 10,00

9111 ISP "SAMPLER "SFNHSCURLS(Barnum));TRB(22); "Barrel-position: ;)
9114 CALL flaglflag(*),2,1)

9117 Lontact(P)=Flag(l)

9120 {

9123 FOR F=1 T0 2

5126 IF Flag(F) THEN

9129 [=(Flag(F)=2+ S#(Flag(f)=1) | box-pattern is solid for triple,
9132 ARER COLOR C,C,C ! gray for single-fil ! gray for single,
9135 HOUE Barnumt .35%(F-2),J-Est-172 i blank for sides-enly
9138 ! draw rectangle whose fili-pattern indicates which filaments are
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9141 ! contacted (to left of barreld for sample, right for preheat).
9144 RECTANGLE .35,1,FILL,EDGE

9147 END IF

9150 NEXT F

9153 !

9156 NEMT J

9159 |

8162 [ATA 0,0,0,0,0,0,0

9165  RESTORE 9162

9168 READ S,1,51,71,52,72,¢

9171 FOR P=1 TO 200 I calculate best default contact-positions
9174 C=Contact(P)

9177 5=8¢{(C=1) OR (C=3)) ! #successive single-fil contacts

9180 T=1+((=3) | " triple " !

9183 IF (510 OR 75107 THEN ! count § of successive nocontacts
9186 Z=0+((=0 OR {=D)

9189 IF Z>10 THEN 9234

9197 END IF

9195 IF C=1 RND Si=0 THEN S1=P I 1st single-fil contact
9198 If (=3 AND T1=0 THEN T1=P " driple " "

9201 IF =0 AND S2=0 AND S3=10 THEN S2=P-1 ! last single-fil contact
9204 IF (<3 AND T2=0 AND T)=10 THEN T2=P-1 " oAriple "
9207 IF {{(C=0) Ok (C=2)) AND 51 RND S¢10 THEN 1 don’t count contact uidths of {10
9210 5=0

9213 51=0

9216 IHD IF

9219 IF (43 AND T2 BND S<10 THEN [ " : "
9222 T1=0

9225 T=0)

9228 END IF

9231 NEXT P

9234 IF 5=10 THEN ! safest estimate of single-fil contact-position
9737 Estbar (Barnum,1)=Est-5tart+(52+513/2

9240 Esthar (Barnun, 2)=1

5243 LMD IF

9246 IF T»=10 THER 1 ditto, triple-fil.

9249 Esthar (Barnum, 2)=Est-Start+{11+12)/2

9252 Esthar (Barnum, 2)=2

9255 ENDIF

9258 HEAT Barpos

9261 Exit_testsZers_fils(Filament(*))

9264 OFF KEY

9267 (RLL Br1¢3080,-1,1,0)

5270 FOR Barpos=1 10 16 | find first sanple in the barrel to rotate {o when done
9273 IF Estbar(FNBarnum(Barpos),1) THEH 9285

9276 HEXT Barpos

9279 Sample=1 | default

9282 !

9285  Sample=fNBarnum{Barpos)

9288  QUTPUT KBD;Clear$:

9291 Wfils=Lstbar(Sample,2)

9294 I Nfils=0 THEN Nfils=l

§297 IF Candump AND NOT Lscape THEN

9360 DISP CHR$C13DMG"Dumping Contact-Test Graphics. . “GCHR$C1Z8)

9303 DUMP GRAPHICS

9306 END IF

9309  DISP FRH$C"DO YOU UANT TO ERASE THL PREVIDUSLY-DEFINED SAMPLE HAMES HOW? (YZH)')3
9312 INPUT Temp$

9315 IF FhYes(Temp$i=1 THEW

9318 MAT Sample_name$= (")
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9321 AT Run_nanme$= (**)

9324 END IF

9321 !

9336 OFF KEY

9333 LO0P

9336 Loop

9329 IHPUT "WHAT BARRELY DO YOU LANT ROTRTED INTO RUNNING POSITION?",Sample

9342 ERIT IF Sample)=! RAND Sample(=16

9345 FRINT USING "/, 100,K,/";FHHE(" =xwx BARREL-HUMBERS ONLY GO UP T0 16 e ™)
9348 {Lunk

9351 END LooP

9354 ERIT IF Esthar(Sample,l’ | did the contact-test find a sample here?

3357 Clunk

9360 GRAPHICS OFF

9362 PRINT TABAY(1,18);FNHSC"ND SAMPLE AT BRRRELK "BUAL3(Sample’i” -- PLERSE RE-ENTER BARRELE..."™)
9366 END LOOP

9369 !

9372 DISP "PRESS CONTINUE TO RESET BARREL, ROTRTE BRRRELY":Sample:"INTO POSITION, & ESCAPE 10 BMC"
9375 PAUSE

9378 GRRPHILS OFF

9381 QUTPUT KBD:(Clear$:

9384 GFF KEY

9387  OFF KBD

9390 Reshar

9393 Find((,5anple,Nfils, 0, Filanent(x), Tined)

9396 SUBEXILT

9399 Escape=l

9402 607D Exit_test

9405 SUBENG ! L e R -

9408 |

9411

9414 Ruerage:SUB fAverage(Ruto,Normal(*),Candunp,Escape, INTEGER Run_number,Prir(*))

9417 OPTION BASE 1

9420 COM /Keyboard/ [n$,Li8,Cb$,(u$,08,(1ears

9423 Maxblox=80 ! maximun § of blocks of data that can be brought inte memory

9426 DIM Date$[121,Sanplenane$C501,Ratic (80,7071, Block_ratio$(7)L71,Aver_rat1o$l71,Ra$(203(71,J60100], InputsL160], Del ta$(7)L101,
Signa®(7){101, Nfragsl10]

9429 REAL Aver(80,7),0k_raticl(80),Block_average(?)

9432 REAL Acc(B0,?),Block_acc(?y,0k_acc(B0),Pk,Rejected(B),Blocktine (B0, Ok_tine(80)
9435  IHTEGER Sample,Ref,Block,Data_collector,N isotopes(80),Nblox(807,H

9438 Lscape=0

9441 Run=Run_number

9444 Rnum=Run

9447 First_average=l

9450 OUTPUT KBD;Clear$:

9453 GRAPHICS OFF

9456 OFF KNDB

9459 PRINT USING "164,K,/";FNUn$(" LETGHTLD AUERRGES OF RATIOS: ™)

9462 IF NOT Auto THEN

9465 IF First_average THEN

9469 PRINTER IS CRY

941 FRINT USING "87,22%,K";" UHICH RUN#? *©

9474 PRINT TABRY(1,14):"enter 0 to escape, a negative rund (e.g. -"BUAL$(Run_number)8") for CRI-display only,"
9477 PRINT TRBXY(1,16);"press CONTINUE for current run ("3UAL$(Run_nusber)d”),”
9480 PRINT TRBRY¢1,18):"enter 100 to use file numbers rather than Run nunbers)"
9483 EHLSE

9486 ISP "WHICH RUNB? (D to escape, CONT for rund "BURL$(Rnum)&"), neg. run¥ for CRT-display only":
9489 END I

9492 INPUT Rnua

9495 Files=0
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9438
9501
9504
9507
9510
9513
9516
9519
9522
9525
5528
9531
9534
9537
5540
9543
9546
5549
9552
5555
9558

IF Rnum=100 THEN
INPUT "ENTER FIRST, LRST FILE 45 FOR DATR:",First_record,last_record
files=]
ELSC
IF Roun=0 THEN
Escape=t
SUBERTT
D IF
Run_nunber=RBS(Rnum)
END IF
END IF
Print=(Enum>0) 'Provide hard-copy printout IF Print=l (i.e. negative rund)
PRINTER IS CRT
GRAPHICS OFF
IF Run_numberlastrun OR NOT Got OR Files THEN
IF NOT Files THEN
Lastrun=Run_number
ON ERROR GOTO Faildir
RSSIGN BPathl T "RESDIR=INTERNAL,4,1"
ENTER BPathl,Run_number;Sample,Date$, Samplenane$,First_record,Last_record
PRINT USING "18/,K,/,8R,20,10K,50,20,10%,K,2/,K, 3K, 4" "SAHPLE: “BSamplenanc$, "BRERELE " Sample, "RUNE " Run_number,late$,”

ISOTOPE RATIOS:"

9561
9564
9567
9570
9573
9576
9579
Leurr
9582
0585

9588

9630
9633
9636
9639
9642
9615
9648
9651
9654
9657
9660
9663
3666
%69 !

END IF
ON ERROR BOTO faildat
ISP “Getting data from disk. Please wait...”
ASSIGN BPathl TO "RESULT:INTERMAL,4,1"
FOR K=first_record 10 Last_record500%(First recorddlast_record)iget data from disk for all blacks of run
I=K-500#<K>500)
[HTER @Pathl,I;Nfragh,Block ratio$(»),Block_average(*},Signad(*},Block anci*;,lelta$(*},Pk,N,0ata_collector,Block, Time,Fi
fuer_ratio$=""
Got=1tGot! at least 1 block retrieved
N_isotopes{Block)=N
Blocktine(Block)=Time
FOR J=1 10 H-1! put data for all blocks of run into arrays
fver{Block,J)=Block_averagelJ)
Pec(Black, J)=Block_acctd)
Ratio$(Block, 1)=Black_ratio$(])
HEKT J
IF Block=Maxblox THEN PRINT USING "2/,3CK3,2/7";"sxx CRN ONLY TAKE UP T0 " Maxblox,” BLOCKS #xx”
I Block=Maxblox THEN 9618
HERT K
(OFF ERROR
k=0
MAT Rag= (")
FOR I=1 10 Block! find out which ratics were taken during the run and store in the Ra$ array
FOR J=1 T0 _isotopes{Il-1
{ldratio=0
FOR k=1 TOR
IF Ratio$(I,J)=Ra$(K) THEN Oldratio=1
HERT K
IF HOT Oldratio THEM
R=1+Rl fldratio=0 if a new ratio
Ras(Ry=Ratiod(I,d)
IF R=2D THEN 3677 ! no more than 20 different ratios can be handled
END IF
HERT J
EeT 1

END IF
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9672
9675
9678
9681
9684
9687
9690
3633
3636
9639
9702
9708
708
a1
914
EOY
5720
9123
I
9729
732
9735

720
RARE)

5

5744
9747

9807
9610
3913
3816
9819
9622
9825
9828
9831
9834
9837
9840
9843
9346
5849

IF B=1 BHD KOT Auto THEN
fuer_ratic$=Ra$(l)
FRINT
GOTG 975
END IF
IF NOT Auto THEN
FOR I=1 TO R
PRINT USING "K,3%,8":Ra$(D)
HERT T
PRINT USING 27"
IF Auer_ratio$="" THEM fver_ratio$=Ra${l}
DISP "WHICH RATI0 Goocroad?  (CONTINUC for “8Rver_ratic${1,718)";
IHPUT Ruer_ratio$ll,7]
fuer_ratio$=TRIMS(UPCS(Rver_ratiod))
Ret=1 144887777
GGT0 9744
END I
!
FOR Ret=1 T0 W_isotopes{Block)-1
fuer_ratio$=Ratio$(Block,Ret)
If Hormal(l) BHD POS(Ruer_ratio$,UALS(Normal(1)) THEN 10005 ! if an autosatic run, don’t average the normalizing ratio
IF (Ratio$(Block,N isotopes(Block3-13="SAM/SPK") AND (Ruer_ratio$<3"SAM/SPK™) AND (HBT POS(Rver_ratio$,"=";) THCN 10005
! don’t auerage un-norralized spiked-run ratiass

FRINTER 15 Prir(lthute)
IF Full auto THEN PRINT USING “/,80R,/";RPT${"x",80)
FRINT USING “178,98,58, 90, 9K, K, /" sFUnS C"BLOCKE") , FUnS Puer_ratio$), FHURSC"SIGMANIANS")
Found_ratins=0
FOR I=1 10 Block ! display all values for selected ratio
FOR J=1 10 N_isotopes(I)-1
IF Ratie$(I,l}=Rver ratic$ THEM
PRINT TAB(10);1;TRBCZ7); DROUND Ruer (1, 3,675 TRB(44) ; BROUND(Rectl, 13, 3)
Found_raties=1*Found ratios
G010 9780
D IF
HERT J
NOHT 1
IF NOT Found_ratios THEN
PRINT USING “/,K,2/";FHHSC" THERE ARC HO "BRver_ratic$l" RATIOS IN THIS RUN™
ON 1+Ruto GOTO 9462,10005
IND IF
IF KOT Ruto THEN PRIMT USING "2/
H=1]
Inputg=""
IF HOT Ruto THEN
DISP "RATIOS T0 BE REJECTED? f(e.g. 2,5,32) [ press "BFNUn$C'CONT")&" for nonel"s
LINPUY Input$
Parse(Input$,Rejected(*) Ninputs)
IF Print THEN PRINTER IS Prir(2)
N_rej_blocks=Ninputs
IF H_rej_blocks)=Found_ratios THEN
Clunk
TSP FHESC'YOU CANT REJICT THRT MANY BLOCKS."™
HIT
60T 9807
END IF
If H_rej_blocks THEN
PRINT "BLOCKS HOT INCLUDED: *;
fFOR I=1 T0 H_rej_blocks
FRINT Rejected(l);
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9852 NEXT I

9855 PRINT
9858 END IF
9861 ENDIF

5864 FOR I=1 70 Block
9867 FOR K=1 T0 N_rej_blocks

987 IF I=Rejected(K) THEN 9906
9873 NEXT K

9876 FOR J=1 T0 §_isotopes(Ii-1
9879 IF Ratio$(I,J)=Rver_ratio$ THEN
9882 H=1H

9885 Ok_ratiol {N)=Rver(I,])
9848 {k_acc(t)=Rec(T,

9891 Ok_tine(N)=Blocktine(I)
9894 Kblox(f)=1

9897 GOTD 9906

9900 EHD IF

9903 NEXT J

9906 HEWT I

9903 I HOT Auto AND Print THEN

5912 FOR ¥=0 70 Print! printout the ratios to be averaged

9915 PRINTER IS Prir(Y+l)

9918 PRINT USING “BOR,/,K,/,8R,20,10,56,20, /" sRPT${"«" 800, "SAMPLE: “35aniplenaned, "BARRELE *, Sanple, "RUNE ", Run_nunber
992 PRINT USING 21K, 90, 4%, 9R,4%,K, /" FHUn$< "BLOCKY" ), FNURSCRuer_ratio$), FHUR$ (" STGHAMERNZ ")
9924 FOR I=1 TO H

5927 PRINT TRB(ZZ);Nblox(ID;TRB(31);DROUNG(Ok_raticl(I},6):TRBC44): DROUND(DK acc(I),3)

9938 REXT 1

9933 PRINT

9936 HEHT Y

9933 EMDIF

9942 |

9545 IF )1 THEN

9949 CALL PugrafiOk_ratisl(x}, (M), Rver_ratio$, Ok _acc{®),Ok_tine(s))

9951 {alcau(lk_ratiol{x), Bk _tine(e),Print,fuer_ratio$, Dk _acc(#),Candump, N, Prir(x})

9944 ALPHA ON
5957 If Print AND Candump THEN

9960 IF HOT Buto THEN

9963 DISP “BO YOU LANT TO DUMP THESE GRRPHLCS TO THE PRINTER?"
9966 (FF KLY

9969 ON KEY 0 LRAEL "DUMP GRAPHICS" GOTO 9961
9972 DN KEY 4 LRBEL *  HO DUMP" 5OTD 9993
9975 GO0 9975

4378 END TP

9981 OFF KO

9984 [ISP FHBISC"DUMPING GRAPHICS...")

9387 DUHP BRAPHILS

9990 END IF

9993 First_average=0

9% OFF KEY

3999 IF HOT Auto THEN 9462

10002 ENDIF

10005 NERT Ret

16008 SUBENIT

e !

10014 Faildir:PRINT USING "/,3¢K>,2/";Ci88" CRW'T RERD ORTA-DIRECTORY FOR RUNE *,Rur_number,” "8(n$
10017 ON 1+Ruto GOTO 9462,10008

10020 Faildat:FRINT USING "7,5¢K3,2/";Ci88" CRM'T RERO UATA FOR FILEY ",K.", RUNY ",Fun_number," "8(n$
10023 6070 9615

10026 SUBEND ¢ --- - B s e

108291
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10632

10075 Indsavesi end of SAVEd part

10044 DEF FiBar_digits(Barslot) ! Rotational position of barrel

10045 | MAR 22, 1985, S:15 M

10047 | Barslot 15 the relative position in the barvel (1-162, not the
10050 ! barrel numbier .

10053 ¥=-103.2¢18% 72#Barslot: .1408%Barslot™2

10056 RETURN INTCY)+(FRRCT(V)S 5)

10059 FHEND

10062 %

10065 !

10068 Pb_age=5UB Pb_age(R76)

10071 LB=1 .55125E-4

10074 15=9.5485E-4

10077 U=137.88

10080 IF R7G) 015G AND R7641.9 THEN

10083 Trial_1=4500={SGR(- {172y RPEILE/ LGN R .TY)

10086 Change=l

10085 REPEAT

10097 Pl BeLHP{Trial_t=(L8-L5))/L5

10095 T=LOGCL+(ERP<Trial _tx[8)-1-Fa(ERP{Trial_telS)- 10}/ CL/CU=R76}-F 1) /L8
10098 Change=RBS(T-Trial_t)

10101 Trial_t=]

10104 UKTIL Changet.01

10107 END IF

10110 IF T THEW

10113 PRINT TRBRY(1,18);

10116 PRINT USING "K,B.4D,K":"207/206 RGE FOR ":K76;" = ";OROUNDCY,S)
10119 END IF

10122 SUBEND

10125

10128

10121 Ervor_message:SUB Error_nessage(INTEGER Prir(%),Printer,Message$)
10134 | If Printer=1, then display on CRT uﬂx&

16137 1V If Printer=Z, then printout only

10140 ! If Printer=3 then do on both.

10143 !

10146 FOR P=1 10 1+{Printer=3)

10149 PRINTER IS Prir(P+(Printer=2))

10152 PRINT USING "47,K,4/";FHHS("smmen "BMessagedl” #wwee”)

10155 HEHT P

10158 PRIRNTER IS CRT

10161 SUBEND

10164 1

10167

10170 BroopsSUB Broop | make a "draﬁpy~beep" sound

10173 FOR I=500 70 100 STEP -

10176 BEEP 1,.02

10179 NERT T

10182 SUBEND

10185 1

10188 |

10191 Orift_adjust:SUB Drift_adjust{Type,Runclass$, Nuclide$(»), Nornal0(#), Nornl, Na8, INTEGER Niso,Rf,Hu0,MagnetOi*),Loarsehin{x),Ref?
10194 1 Recalibrate appropriate elements for slight drift of magnet-setiings
10197 GPTION BRSC

10200 Cof 2 enefaxl 75, INTEBER Prir(x),Subflag,Pute, ull_auts,Foc(x),] t
10203 COM /Specs/ Hx(B:1),Ions,Ze(0: 1), Noise(D:1}

16206 COM /Dalys INTEGER Mu,Daly,Mm$(D:3,20081,0aly_ok(0:245,F#5(0:1, 0[]
10209 COM Magnet/ Heoef(«), INTEGER L,Aside,Peak_inter,Coarsenag(l:!},Magnet(D:24,2}, Coarserange
10212 COM /Filaments/ Filament{x),Fil$(=),INTEGER Niils,FR
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10215 (O /Datal/ Peak(x),Pk,Interfere(®) Normal(x},T00,IHTEGER Data isol#},lata_callector,Inv,Bnc_out,Next_run,Spike
10218 INTEGER Hy

16221 QUTPUT KBO;CHRSC255)BHRE(TS);

16224 PRINT USING "8/,K,":"This function will adjust the stored ELEMENT dats for slight drifts in the best magnet-settings for the
elenent .

10227 PRINT USING "K,/,K,8":"To do this, you must: (1) have the high voliage set within Z volts of the","default value for the ele

nent, and”

10230 PRINT USING "K,2/,K":" (2) be on a pesk of at least 10 nU.","If both of the above are true, then press the appropriate softk
ey to proceed.”

10233 OFF KEY

10736 ON KEY O LABEL PROCEED" 60T 10248

10239 ON KEY 9 LRBEL " ESCAPE" GOTO 10368

10242 6010 10242

10245 1

10748 OFF KEY

10251 OUTPUT KBD;CHRS(Z55)ACHRSCTS);

10254 CRLL Hu(Mn®(x) Hol P Mu,I_t) ! query accelerating voltage

10257 IF P THEN SUBERIT

10260 IF RBSCHuO-Hul))Z THEN

18263 PRINT USING “5/,6%,K,K";PNHE(" wweexx HIGH-UOLTRGE MUST BE WITHIN 2 UOLTS OF "BUALS(HuB)" ™
10266 Clunk

10269 URAIT 2

10272 SUBEXLT

10275 END IF

10276 Ho=Hul

10281 UAIT 1

10284 Enter_bean(O,Mv,L,I t,0)

10287 I (Daly AND Mu<10) OR CHOT Daly AND Mui20) THEM

10230 PRINT USING "3/,6H,K";FRHEC" wexx HUST HRUL 210 wU CDALY) OR 520 wU (CUP) % ™)

10293 Clunk

1029%  UAIT 2

10299 SUBENIT

10302 END IF

10303 L0=L

10305 Center_peak(l,L)

10308 IF Subflag THEN

10311 PRINT USTHG "47,68,K";FHHSC" woexx HEED R CEMTERABLE PLRK mewxnx”)

10314 Clunk

10317 URIT 2

10316 SUBEAIT

10319 END IF

10320

10720 IF Filament(14.7 THEN U If 4.7 amps on center-fil, try fo adjust

10322 | Re-187 magnet-value for drift.

10323 Center_pesk(0,0) | center Re-187, then restore original-pesk mag-values
10324 L=l

10326 GUTPUT B USIHG "2(4R,42),BR";"$0F J" Magnetdl,2), "$0FK" ,Coarsenag(l}

10327 IF Subflag THEW PRINT USING "K,2/":"(Couldn’t center the Re-187 peak)"
10328 END IF

10329 |

10330 ON CRROR G070 10356

10332 RSSIGN 8Pathl TO "TYPE:INTERHAL"

10335 QUTPUT @Pathl,TypesRunclass$,tiso,Mooef (#) Magnetix),Coarsenag(*),Peak_inter,fside,Rf, Nuclide$ (%), Nornal (%) Iny, Interfere(s),
Hu

10338 Hull=Hy

10341 OFF ERRDR

10347 Uhoop

10344 PRINT FNHSC"»ex ROJUSTED MAGNET-URLUES FOR "BTRIM$(Runclass$)8” STORED »x")
10347 URIT 2

10350 SUBEXIT
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1033 |

10356 FRINT USING “3/,108,K":FNHS(" %xxx UNRBLE TO STORE ON DISK %sxx"}

10359 OFF ERROR

10362 Clunk

10365 WALT 2

10368 SUBEHD

10369

10370

10372 Data:SUB Data(Decay,Na$,Ln,Mb1,Nb1,Share_bkgrds,Dump_datagraf,Bad_pressure,INTEGER Hiso,Block,Dy,Pb_4678,Run)! take a block of
isotope-ratio data

10373 OPTION BASE 1

10376 COM /General/ Z8,INTEGER Prir(*),Subflag,fute,Full_auto,foc(*),I t

10379 COM /Keyboard/ [n$,Ci$,Cb%,Cus$,08,Clears

10382 COM /Specs/ Mx(B:1),Ions, ZeC0:1), Noise(Q: 1)

10385 COM /Daly/ INTEGER Mu,Daly,Mm$(0:3,2)081,0aly_ok(0:24),Ff$<0:1,2504]

10288 C0M Magnet/ Mcoef(x) INTEGER L11,Rside,Peak_inter,Coarsemag(D:1?,Hagnet(0:24,2),Coarse

10391 [OM /Barrel/ INTEGER Barrel _position,Barrel_pos0,Max_barrel,Min_barrel

10394 COM /Filaments/ Filament(e),Fil$(x) INTEGER Nfils,F8

10397 COM /Datal/ Peak_in(x),Pk,Interfere(*) Hormal(#), 700, INTEGER Data_iso(*),Jata_collector,Iny,Bnc_out,Next_run,Spike

10400 COM /DataZ/ Rcc(x),Lacc(x),Signa$(%),Deltad(x),Buer(x),Last_aver(%),Last_ratio$(*),Ratio$(®)

10403 (04 /Datads Bkrds(x),Bkrd_var (%}, Resdecay(x), INTEGER Sample,N_prine,Nsets,Ref,Rf,Bkrd rdgs(*),Bkrd signa{#)

10406 COM /Rat/ Slope,Int,Spikenumber,Sig,Peak t(8,40%,Timeconst_corr(8),Peak _height(8,40),Norurat_slope,Normrat_inter,Norm 1nverte

d

10403 COM /Interfere/ Interfere0(d,3),Interf_nsecs,Interf mon_cts(4,2),Interf_mon_tine(4,2),INTEGER Long(®)

10412 INTEGER Bkrd_posn(12,2),Mag_pos(12),Mag_pos0(12),Ratic_isotope(12),Integr time(8},Uait tine(8),K0,Pr Specit_mon_pk(B),0ropout

5,8

10415 REAL Interf_corr_err¢8Y,Peak_a(8),Peak(8), Suns(5)

10418 DIM Mul$<2)04,Us0101,580201,51807],Coef(4,1),Chi_square(48), Tenp _aver(7)

10421

10424 DATA 0,0,MILLIVOLTS,CUP, DALY, .2,0,0

104274

10430 Chisq:DATR 0,0,5.99,7.61,9.49,11 .1,12.6,14.1,15 5,16 9,18 .3,18.7,24,22 4,23 .7,25,26 3,27 .6,26 7,30 1,31 .4,32.7,33.9,35.2, 30 .4,

37.6,38.9,40.1,41.3,42.6

10433 OATR 43.8,44.9,46.2,47.4,48.6,49.8,51,52.2,53 4,54 .6

10436 1

10433 GRAPHICS OFF

10442 OFF KNOB

10445 H=N _prime ! don’t allow value of N_prime as passed in [atad to change

10448 QUTPUT 8 USING "4R,42";"$0F]",FhIsomag(Mcoef(*),Bata_isofN)~.5) | put magnet on & bkrd position

10451 FOR T=Rute#full_autox? T0 19

10454 ON KLY I LRBEL " CALL Clunk

10457 HERT 1

10460 ON KEY 0 LABEL " BMC" GOTO Bme_out

10463 ON KEY 1 LABEL " NLXT RUN" GOTC Next_run

10466 RERD PB4678_cycie,Daly_discr,U$,Mui$(%),Daly_discr,Buc_out,Next_run,Chi_square(x)

10469 MAT Peak= Peak_in ! Peak_in(*) 1n "DATA" subprogram 1s Peak{x) 1n Main program

10472 MAT Peak_in= (D) | only restore Peak_in array if complete data-block

10475 Interf_nsecs=Nsets ! ¥ seconds to spend on "short" interf-mon pks

10478 Spikenunber=Spike

10481 Humber_peaks=N ! ¥ isotopes requested by user {doesn’t incl. interf-mon pks)

10484 Humber_of sets=Nsets

10487 MAT Peak_a= Peak

10436 HAT Interf won_cts= (B)

10493 HAT Interferel= Interfere | determine which isotopes to momitor for isobaric interferences

1049 MAT Long= (D)

10499 MAT Interf_corr_err= (0

10502 MAT Specif mon_pk= (D)

10505 MAT Sigma$= (")

10505 MAT Delta$= (*")

10511t
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10514

FOR M=1 T0 4

10517 FOR =1 T0 N

10520 IF Interfere(M,?)=Data_iso(I) THEN 10535

10523 NERT I

10526  InterfersQ(M,1)=0 | ignore isobaric interferences if none for the
1052 InterfereliM,2)=0 | specified isotopes.

10532 InterfereQ(t,2)=0

10535 NEAT M

10528 FOR I=1 T0 N

10941 Ratio_isotepe(Ir=Data_iso(I}) ! can include interf-won isotopes
10544 NERT I

10547 FOR M=1 704

10550 FOR I=1 TO M

10553 IF Interfere(M,1)=Ratio_isotope(I) THEN

10556 LongtM)=I ! order of monitor isotope in data-isotope list
10559 Interfered(M,15=0 | so don’t mopitor before/after peaktops
10562 Specif_mon_pk(I)=1 | if a apecifically-requested interference-nonitor peak
10565 N IF

10568 NEMT I

10571 HEKT M

10574 GUTPUT KBD;(leard:;

10577 ON KEY 9 LRBEL °  ESCAPE" GOTO Exit_data

10580 I NOT Ruto THEN 51$="(of "BUAL$(Block+Nbl-Mbl+1)8")"

10583 IF Auto THEN S1$="(RUTD)®

10586 IF Nfils=2 THEN S$="SIDE-FIL.="8UAL$(Filanent(Z))4" AMPS”

10589 Tpress=TIMEDATE

10592 PRINTER IS CRT

10595 CALL Pressure(Mu,tu$(x),1,Source pressure,Tube_pressure)

10598 IMRGE 3/,80R,/,80R,/,21¥.K,/,808,/,808,3/

10601 IF (Source_pressurel.E-6) OR (Tube_pressuresl E-7) THEN

10604  FOR ¥=2 10 1 STEP -1

10607 FRINTER IS Prirlt)

18610 IF Source_pressured! .E-6 THEN

10613 PRINT USING 10598;RPT$(“+",80),RPT$("#",80),FNB1$("SO0URCE PRESSURE IS 700 HIGH ("8URL$(Source pressuresB™)"),RPT$("+" 8
07, RPT$C"=",80)

10616 END IF

10619 IF Tube_pressure)!.£-7 THEN

18622 FRINT USING 10598;RPT$("x",80),RPTS("+" B0, FNBI$ "TUBE-PRESSURE IS 10O HIGH ("BUAL$(Tube_pressureid™ ", RPT$("+",80),R
PTS("+" 80)

10625 XD IF

10628  NEMT Y

10631 Superduperclunk

10634 IF fluto THEN

10637 IF (TIMEDRTE-Tpress)/60560 THEN | wait no more than 1 hour for pessure to improve (auto-running only)
10640 Bad_pressures]

10643 BOTO Exit_data

10646 END IF

10649 FRINT "URITING FOR ADEQUATE SOURCE AND TUBE PRESSLRE..."

10652 Uait{TIMEDRTE,60,Filament(Nfils),0,Aute,Full auto)

10655 GOTO 10595

10658 ELSE

10661 GOTO Exit_data

10664 END IF

10667 OUTPUT KBO:Clear$;

10670 END IF

10673 Bad_pressure=0

10676 FOR ¥=1 10 2

10678 PRINTER IS Prir(Y)

10682 IF Y=2 THEN PRINT USIHG “H,K";CHRSCZTX8"818D" | narrow line-spacing
10695 IF ‘=2 THEN PRINT "SOURCE PRESSURE =";Source_pressure:TRB(48);“TUBE PRESSURE =";Tube_pressure
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10688  IMAGE “BARRELE",30," ",14X,"BLOCK® *,00,2K,8R,4%,10R,8%, "RUKR",00," *,/,"CENT. FIL.=",0.30," AMPS",4%,208,184,00," SEIS
", 7, "SAMPLE: " 50R,/

10691 PRINT USING 10688;Sample,l+Black, 519, CHRE (126 Jxby)8 »= "Gul$( 1+ Dy G " »» "ACHRS (128) , Run, Filanent (17, 5%, Nsets, Nag
10694 NEWT Y

10697 ! if Comzer=1 then take backgrounds only for the least-intense peak

10700 ! - applies if cup data only, max-rat10{20, good pressure, not PH4678.

10703 IF Peak(N>=0 THEN

10706 Superclunk

10709 PRIMT USING "4/,K,2/,K,4/%; "smemsmmnassn PIONO=0 [RROR IN Data swewweeewenns” "SRESEURRAROEEY PLERSE NOTIFY KEN HB#64584
LEETES

10712 Peak(hi=l

10715 END IF

10718 IF (Peak(1)/Peak(N)<(20) AND (Dy=0) AND (Ph_4578=0) AND (Source_pressure(4.[-8) AND (Tube_pressure{.E-9) THEN Comzer=1
10720 FOR I=1 70 &

16724 If Ratio_isolope¢Dd=Ref THEN R=I (R is order or ref-isol. in pesk-suitching

10727 NERY T

18730 Setup_1s t if Pb 204-206-207-208 block, take G/4 data before 3 after £/7/8 data

10733 IF Pb_A678 THEM

1073 Ratio_isotope(1)=206

10739 Ratio_isotepe(2)=204

18742 Msets= TeHumber of sets | but take only 70% of specified set
16745 IF Nsets(5 THEN Nsets=h

10748 N=2 | since only 206 & 204

10751 Mumber_peaks=2

10754 MAT Peak_a= (B

10757 Peak_a(l)=Peak(R) | 206

16760 FORI=1 704

10763 If Data_150(1)=204 THEN Peak_a(2)=Peak(I)

10766 NEWT I

10769 Rafpk=l

10772 [LSE

10775 Refpk=R

10776 END IF

10781 Setup_2:CALL Peaktime(Peak_a(*) Noise(*),Tons, Integr time(x}lait_tine(x) N, 0y, (Refpk),Ratic_isotope(x))

10784 GCLERR

10787 FOR J=1 702

10790 PRINTER 1S PririD)

10793 IF J=2 THEN PRINT USING “8,K":CHR$(Z7)4"8130"

10796 PRINT USING "9A,12R,%":"ISOTOPES:”

10799 FOR I=1 TON

10802 FRINT USING “30,3R,%";Ratio_isotopel)

10805 IF Specif mon_pk(D=1 THEN | if isctope is a specifically requested isobaric-interference monitor, use wait-t & 1ntegrat
ion-t of 3 seconds

10808 Wait_tine(1)=2

10811 Integr_time{D)=3

10614 END IF

10817 HEKT I

10820 PRINT USING "/,10,28,%"s "INTEGRATION-TIMES:"

10823 FORI=1 TO N

10826 PRINT USING "30,3¢,4";Integr_time(D)

10829 NEXT I

10832 PRINT USING "/,118,9%,8"s"URATT-TIMES:"

10835 FOR I=1 TON

10838 PRINT USING "30,3K,8";Uait_tine(D)

10841 HEXT I

10844 PRIM

10847 HERT J

10850 FOR R=1 70 M

10853 IF Ratio_isotope(R)=Ref THEN 10859 IR is order or ref-isot. in peak-switching

10856 HEKT R

[
m
(=1}
3
ot
-
=
™M
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10859 PRINTER IS Prir(2)sUIDTH (13D

10862 PRINT USING "8,K,/";CHRS(Z1)8"8k25" 1 small print

10865 IF NOT Ph_4678 OR NOT Pb4678_cycle THEN

10868 PRINT "FOCUS:":TAB{19); ! prant focus-settings

10671 FOR I=1 T0 G+Mfils

10874 PRINT USING “3¢K),3%,%":1,"-",Foc(I)

10877 NEWT I

10880 PRINT

10883 END IF

10886 Nn=N+4x(Pb_4678%Pb4678_cycle=0) | Expand to include possible interf-non pks
10889 !

10892 FOR K=1 TO Nn 1 deternine magnet-settings for peaktops & bkrds

10895 IF KON THEN Ratio_isotopetK)=Interfere0(K-N,1) | add interference-monitor isotope to Ratio-Isotope list
10838 FOR J=1 T0 Niso

10901 IF Ratio_isotope(K)=Magnet(J,1) THEN

10904 Hag_pos(K)=Hagnet(J,2) | peaktops

10907 !

10910 | bkrds at 1/2 anu above § below peaktops

10913 Bkrd_posn(K,2)=Mag_pos¢K)+ (FNIsomag(Mcoef (*),Ratio_isotopetK)+ 5)-FNlsomag(Mcoef (*),(Ratio_isotope(k}))) | mag-seting f
or ABOUE bkrd

10916 Bkrd_posn(K,1)=Nag_pos(K)+(FNlsomag{fcoef (x),Ratio_15ctope(X)- 5)-FNlsamag(coet (#), (Ratio_isotopelK))}) | mag-setting

for BELOY bkrd
10919 EHD IF
10922 NERT J
10925 NEWT &

10928 |

10931 Mu=ly

10934 OUTPUT B:Mm$(Mu,1) | 1-second integration

10337 DISP

10940 PRINT USING “K,K";"MAGNET:  ("8URL$(Coarse)8"> * | print magnet-settings

10943 FOR I=1 70 Nn

10946 IF Ratio_isotope(I)<>0 THEN PRINT USING "3(¢K},3X,8":Ratio_1sotope(I},"-" Hag_pos(I}

10948 HNEXT 1

10952 PRINT USING "/*

10955 K=0

10958 PRINTER IS Prir(2)sUIDTH (132)

1091 FOR I=1 70 Mn ! Print headings for backgrounds

10964 FOR J=Number_peaks+l 10 I-1

10967 IF (Ratic_isotope{))=Ratio_isotope(I)} OR (Ratic_isotope(I)=0) THEN 109791 avoid duplicate isotopes
10970 NERT J

10973 K=K+l

10576 IF Ratio_isotope(I) THEN PRINT TRBC10%K-9);Ratio_isotope(I);

10979 NEKT I

10982 PRINT © BACKGROUNDS: (cts per sec./std. dev.)”

10985 Bbkrd:! take before-peaktop backgrounds

10988 IF NOT Share bkgrds THEN ! If not sharing the last block’s hackgrounds

10391 CALL Backgrounds(Comzer,Number_peaks,Peak(*),R,Phd678 cycle,Nn,0,N,Ph_4678,Integr_time(x),Bkrd_posn(x),Ratio_isotope(*),Coa

rsemag(l))

10994 IF Bnc_out OR Hext_run OR Subflagdl THEN Exit_data

10997 ELSE

11000 FOR I=1 TG Hn | Share last block’s backgrounds
11003 FOR J=1 70 2

11006 Bkrds(J,D)=Bkrds(J+2,1)

11009 Bkrd_rdgs{J,I)=Bkrd_rdgs¢J+2,D

11012 NEXT J

11015 HERT I

11018 END IF

11621 QUTPUT 8;"$ICL"

11025 ENTER 8:Tn

11027 1F Pb_4678=0 OR Ph4678_cycle=0 THEN
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11030 MAT Mag_posl= Mag_pos

11033 CALL Interfere(D,Tn,Bkeds(x},Mag_posO(#), (Number_peaks),Subflag,Bre_out,Next_run)
11036 ON Subflag GOTO 11039,Bbked,Bbked,Exit_data

11033 IF Bnc_out OR Next_run THEN Exit_data

11042 END IF

11045 FOR M=1 T0 4 ! Put monitor isotope with data-isotope list if interference correction will be ) 10X and monitor peak is ».5mU
/ 054U {(Cup/Daly)

1048 P=Interf_non_cts(M,1oMx{Mu) | ml) interference-monitor peak

1051 IF InterfereB(M,1) AND Long(M)=0 AND ((Mu=03xP).S> OR (MuxP).05) THEN

11054 FORI=1 TO N

11057 If Interferel(M,2)=Ratio_isotope(I) AND N<B THEN

11066 (hecked=0

11063 FOR J=1 10 M-1! only menitar an interference peak once per set

11066 IF (Interfere(],D=InterferetM, 1)) AND Long(J) THEN Checked=1

11069 HEST J

11072 Percent_corr=100*(Intert mon_cts(M,1)/Mx(Hud)*Interfere0(M,37/PeakiId! ¥ correction from isobaric interference
11075 IF Percent_corr) .10 AND HOT Checked THEN 1 1f correction ) 16% then use "long" interference monitor
11078!

11081 H=1+H! increment the number of isotopes in the set

11084 Long{M)=N

11007 FOR P=1 70 2! allocate interf-mon bkrds to correct main-pk order

11090 Bkrda(P H)=Bkrds(P,Number_peaks+H)

11093 Bkrd_rdos(P,Ny=Bkrd_rdgs(P,Number_peaks+)

1109 NEXT P

11099 Peak(N)=Peak(N-1)

{112 Ratio_isotope(N)=Interfere(t,1)

11105 Uait_time(N)=2

11108 Integr_time(W)=3+(Percent_corr’ .2)+2%(Percent_corr; 41 integrate for 3 seconds if corvection(.2%, 4 if betueen .27
and A%, 6 if >4

11l Interferel(i,1)=0

11114 Interferel(M,2)=0

17 fOR K=1 10 Miso

1120 If Hagnet(K,1)=Ratio_isutopald) THEN Mag_pos{N)=Magnet<k,2)

11173 HERT K

11126 END IF

11129 EHD IF

11132 NEXT 1

11135 ENDIF

11138 NEKT M

11141 Short_interf=0

11144 FOR M=1 104 ! caunt ¥ of “short”-monitored interf-monitor pks

11147 IF InterfereD¢H,1) THEM Short_interf=1tShort_interf

11150 HNEXT M

1153 1

11156 Pks:PRINTER IS CRT

11159 QUTPUT KBD;(lear$;

11162 IF NOT Pb_4679 OR PL4670_cycle=l THEN

11165 Prax=1.2¢Peak{l)

11168 ELSE

1171 Prax=1.24Peak_a(l)

11174 END IF

11177 Axes((],100,36,86,0, (20xShort_interf+Hsetsx (SUM(Integr_time:+SUM{Nait_tine))3/60,0,Prax, "MIKUTES", “nb BEAM®,D,-1,00
11180 PRINT USING 10688;Sample,1+Block, 518, "se "BMul$ {1+ Hu)B %" Run,Filanent(1),5%, Hsets, Na$
11183 CALL Peaks(R,Peak_t{*),K,Tn,Peak_height(*),Pmax, Tenp_aver (%), N, Coarsenaq(l),Mag_posi*),Inteqr_tine(*),lait_tine(x,Ratio_isot
ope{x}, Dropouts)

11186 IF Bmc_out OF Next_run THEN Exit_data

11189 0N Subflag GOTO Abkrd,Over_10volts,Exit data,Exit data

111921

11195 Abkrd:! take after-peaktop backgrounds

11198 PRINTER IS Prtr<2);UIDTH (132)
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11201 CALL Backgrounds{Conzer,Humber_peaks,Peak(*},R,Ph4678_cycle,Nn,2,H,Pb_4678,Inteqr_tine(*),Bkrd posn(*},Ratic_isotope(*),Coars
erag(1))

11204 PRINT USTHG "§,K°;CHR$CZD8"8K0S" | normal print

11207 IF Brc_out OR Next_run OR Subflaghl THEN [xit_data

1218 1

11213 FOR M=1 10 4 ! Shaft interf-mon bkrds for spec.-non pks to correct arder

11216 IF Long(M) THIN

11219 IF NOT Specif_mon_pk{Long{M)? THEN | if a not specifically-requested interference-monitor peak

11222 FOR P=3 10 4

11225 Bkrds(P,Long(ty3=Bkrds(P, Nunber_peakstt)
11228 Bkrd rdgs(P,Long(M))=Bkrd_rdgs(P,Nunber_peaks+H)

11231 HERT P

11234 END IF

11237 ENDIF

11240 RERT M

11243 PRINTER 15 CRT

11246 1

11245 MAT Interf corr_err= (0)

11252 FOR M=1 70 4

11255 FOR J=1 10 4

11258 IF (Interfere(J,1i=Interfere(M,1)) ARD Long(J} THEN Long(M)=Long(J}

11261 HNEMT J

11264 NEKT M

11267 IF HOT Ph_4678Ph4678 cycle THEN

11270 CALL Interfers(2,Tn,Bkrds(x),Mag_posO(x), (Nunber_pesks),5ubflag,bne_out,Next_run)

1273 IF Subflag=2 OR Subflag=3 THEN Bbkrd

11276 IF Bnc_out OR Mext_run OR Subflag=% THEW Exit_data

11279 END IF

11282 pISp

11285 Sum_bkrd rdgs=

11288 PRINTER IS Prir(2)

1291 FOR I=1 10 0 | calculate average backgrounds

1129 Bkgrd=0

11297 Bked_var(I3=D

11300 FOR ¥=1 70 4

11303 Sum_bkrd_rdgs=Sum_bkrd_rdgs+Bkrd_rdgsCK,I) 1 totald bkrd rdgs used for Ith peak

11306 Bkgrd=Bkgrd+Bkrds(K,I)/4 | average background in counts/second

11309 Bkrd_var{1)=Bkrd_var(I)+HNoise(Mu) "2/ (4¥Bkrd_rdgs(K,1)) | fAverage background variance of the nean, in (nl/zec)Z, for It
h peak

11312 HERT K

11315 FOR J=1 10 Nsets

11318 Peak_height(T,])=Peak_height(I,I)-Bkgrd ! subtract backgrounds

11320 NEWT J

11324 NEXT 1

11327 MAT Timeconst_corr= ()

11330 IF Mu=0 THEN CALL Timeconst_corr(Timeconst_corr(*),Resdecay(*),Peak_height(x),N,Inteqr tine(#},Uait_tine(x))
11333 FOR M=1 70 4 ! correcl for isobaric interferences

11336 I Long{M)=0 THEN

11339 IF Interferel(M,1)=0 THEN 11453 | * short" ischaric interf. monitor (linear interp)

11242 Loef(2,1)=(Interf_mon_cts(M,2)-Interf_mon_cts(M,1))/{Interf_non_tine(M,2)-Interf mon_tine(M,1)} | slope of 1nterf-nenitor
peak decay

11345 [oef(1,10=Interf_mon_ctstM,1)-Loef(Z,1)xInterf_mon_tine(M,1> ! intercept of interf-monitor peak decay
11248 Coef (3,130

11351 Coef(4,17=0

1135¢  LLSE

11357 [ALL Cubic(Coef(¥) Peak_t(x), Peak_height(*) Nsets,Long(M))1 "Long" ischaric-interference monitor (cubic interp)
11360 EHD IF

11363 FORI=L TOH

11366 If InterfereM,2)=Ratio_isotope(I) THEN

11369 Au_nanitor_pk=0
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11312 fu_interf_corr=0
11375 Hpcor=0
11378 FOR J=1 10 Hsets

11361 T=Peak_t{I,1)

11384 Fon_pk=Coef (1, 1)+ T#(Coef(Z,1)+T#(Loef(3,1)+T#oef (4,123 predicted monitor-pk 1ntensity
11387 Interf pk=Mon_pkxInterfere(M,3)! predicted interfering-ph 1ntensity

11390 fv_monitor_pk=Ry_monitor_pk+Mon_pk/Hsets! average momitor-peak, in counts/second

11393 Peak_height (I, >=Peak_height(I,J)-Interf_pk! correct for isobaric interference

1139 Peor=100#Interf _pk/Peak_height(I,J)! average ! correction to Peak_height(I,])

11399 [Test for very large correction due to being knocked off peak by seeing 1f correction for last peak was within a fact

or of 40 G2l only)

11462 IF 131 8RO (Pear/(Lacor+(Lpcor=07¢40 OR Peak_height(I,J>Mx(Hu? 026MurZx(Mu=0)) THEN
11405 fu_interf_corr=Ay_interf corrtPeor

11408 Hpcor=1+Hpcar

11411 Lpcor=Peor

11414 EHD 17

11417 NERT J

11420 Au_interf corr=Ru_interf_corr/{Npcor+(Hpcor=00)

11423 If Ry_menitor_pk THEM

11426 PRINT “Ruerage”;Interfere(M,13:TABCI3); “peak was ";OROUND(Ru_nonitor_pk/Mx(Mud,37;"nl";
11429 PRINT TRBC35); "Correction on";Ratio_isotope(Id;TAB(S4);"= ";DROUNDCRY_interf corr,3);"¢"

11432 D=5QR(2)#fy_interf corr=Noise(Mu)*Mx{Mud/Ay_nonitor_pk

11435 IF Long(My=0 THEN D=D/SOR(Interf_nsecs) | Xerror from 1sobaric-interference correction

11438 IF Long(M) THEN D=0/S0R¢Integr_time(Long{M)i*Nsets) ! ditto

1441 Interf_corr_err(1)=SQR{Interf_corr_ere{I)*2¢D°Z2+({.02xflv_tnterf_corr)*2) | ¥ error fron 1sobar-interf correction, 1ncl
Zh +/- in interf ratio

11444 END IF

11447 END IF

11450 NEXT I

11453 HEXT M

11456 MAT Sums= (D)

11459 FOR J=1 10 Nsets ! for calculating average beam-decay/growth

11462 CALL Sums(Sums(*),1,(Peak_height(R, 1)), Peak_t(R,13,0

11465 NEXT J

11468 CALL Stope(Sums(*),Decay,Int,S0,59,Nsets)

11471 Pk=Sums(1)/Nsets/Mx(Mu)

11474 Decay=Decay*lsets*h .£+5/Sums(1)

11477 Uhoop

11480 PRINT DROUND(Pk,3)s;"mU":Ref;

11483 FOR I=1 TO N

11486 IF TOR THEM

11489 I=1-(DR)

11492 PRINT TRBCIS#Ix);DROUND(Pk/Temp_aver(1x)*Inv,3); "nl";Ratro_1s0topelll;
11495 NG IF

11498 NEXT I

11501 PRINT

11504 IF Drapouts THEN PRINT USING "3CK>"s"({{{(K ",Dropouts,” GPIO0 dropout(s) in this black 300"
11507 PRINT RPT$("-",8D)

11510 1

11513 Doratios:I=Pb_4678%(Ph4678_cycle=l) | calculate 1s0tope ratios

11516 | PbA678_cycle (for a Ph-204-206-207-208 block) 1s 1 after 1st 6/4 dong, 2 after 6/7/8 done, 3 after last 674 done
11519 Pb4678_cycle=Ph4678 cycletl

11527 Ratio_count=0

11575 Normrat_ace=(

11528 Printed=0

11831 !

11534 (all_ratiocalcsFOR 10=1 TO

11537 IF I0=R THEN Calc_nextratio

11540 1=+l

115431 don™t calculate a ratio 1f peak I0 is the ref-pk, or if an unspiked, fractionation-normalizable run until the normalizing rat
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io has been calculated.

11546 IF (NOT Spike)#Hormal{1)#(Ratio_count*(Ratic_isotopecI0)=Normal(1)} OR (NOT Ratio_count)*(Ratio_isotope(I10)(Normal(i))) TH
EN Cale_nextratio

11549 PRINTER IS Prir(2

11552 CRLL Ratiocale(I,I0,Calc_inverted,R,Mass_discr,Ratio_count,Pb4678_cycle,Normal (*),N_sets used,lecay,Nsets,Ph_4678,Ref,Inv,H
u,Ratio_isotope(#))

11558 f

11558 Final:Ru=ABS(Auer (1))

11561 Temp=(N_sets_used-1)/N_sets usedsNoise(Mu)*2x(Ru" (2*Inv)/Integr_time(10)+1/Inteqr time(R))/Pk*Z+(Au*Inu/Integr tine(10)41/1
ntegr_tine(R)}/(Fk*Ions)

11564 Tsig=100%50R(Tenp)

11567 IF Comzer=0 THEN Bkrd_uncert=100#%50R(Bkrd_var (10)#Ru" (Z¥Iny)+Bkrd_var(R))/Pk

11570 IF Comzer=1 THEN Bkrd_uncert=100%50R(Bkrd_var (Ni* ((AuTnu-1)/Pl0"2)

11573 | Bkrd_uncert = Yerror 1n ratio due to background uncertainty

11576 Terr=SQR(Interf corr_err(R)"2¢tInterf corr_err(I0}*2) 1 & error due to ischaric-interference corrections

11579 Aec(I)=50RMARC(Sigy, (Tsig)) "2/ _sets_used+Bkrd_uncert*Z+Ierr* 2+ (Normrat_acc*(Ref-Ratio_isotope(I0))/(Ref-Normal(13))"2)
signamean(¥)

11582 IF Ph_4678 THEK

11585 N Pb4678_cycle GOTO 11708,11615,11551

11588 1| Combine values for 1st & last 206/204

11591 N_sets used=N_sets_used+{Firstbq_nsets+2)/2

11594 Recip_var=1/fcc(1)"2+1/Firsth4_siguean*?

11597 Auer(1y=(Ru/Rcc(1)"2+F1rst_64/Firstbd_sigmeanZ)/Recip_var

11600 fee(13=1/5QR{Recip_var)

11603 S1g=1/50R<(1/5ig" 2+ 1 Firsthd_sig*2)/2)

11606 Tsig=S0R{(Ts1ig" 2+Firstbd tsig*2)/D)

11609 ENO IF

11612 i

11615  FOR K=1 10 Ln-1 ! Calculate percent change in ratios, put in parentheses if within theoretical

11618 IF Block AND (Last_ratio$(K)=Ratio$(I)) AND Last_aver(k) THEN CALL Delta(Delta${I),Rver<I},Last_aver(K),RectD),laccik))

11621 NEKT K

11624 Sigma${D>L1,81=TRIMGCUALSCORDUND(Sig, 200

11627 Signa$(D)=TRIM$(Signa$(I)

11630 Uithin_theor=(Sig/Tsig{SOR(Chi_square(INT(N sets used))/(INT{N sets_used)-1)))

11633 IF Uithin_theor THEN Sigma$<I)="("§Sigma$(D)8")"

11636 GRAPHICS OFF

11639 IF NOT Printed THEN OUTPUT KBO;Clear$;

11642 Printed=1

11645 FOR ¥=1 70 2-Pb_4678x(Pb4678_cycle=1)

11648 PRINIER IS Prir(Y)sWIDTH (132)

11651 T=bw(y=2)

11654 PRINT " RUERRGE";TRBC16);"AUERRAGE";TRB(Z9); "SIGMAL" s TRB(403; "SIGHRL" s TRE(S0); "SLOMAY" s TRBCA0); “SIGHA"

11657 IF Y=2 THEN PRINT USING "#,K";CHR$CZTE"816D" ! normal line-spacing

11660 PRINT " "GRatio$(L);TRAB(16+T) s Rinyert$(Ratio®(I)); TRBC30+T )2 0BS."sTABC40+T); "THEDR "< TRBCS0+T) 5 "MEAN" s TRBCGO+T); "MERAN"
sTRBCT0+T )5 "DELTRZ"

11663 IF ¥=1 RKD NC4 THEN PRINT

11666 PRINT TRB(27;DROUND(Ruer (1,635 TRABCLS) < DROUND(L Rver (1) ,6); TRB(Z9):SigmaR(1);TRB(I9): DROUND( T5ig, 2):

11669 PRINT TAB(49);0ROUND(Rcc(ly,2)5TRB(SY) ;s DROUND(Aec(Td#Ruer (1)/100,2); TRBC70);Del tadiT)

11672 IF Y=2 AND I=N-1 THEM PRINT USING "#,K";CHR$(27)8"8180"

11675 PRINT RPTS$¢"-",80)

11678 NEMT Y

11681 Ratio_count=Ratio_count+l

11684 IF (Ratio_count=1) AND Normal(1} RHD Spike=0 THEN

11687 Normrat_slope=Slope | Linear-regression slope of normalizing ratie
11690 Hormrat_inter=Int 1 * ' intercept  ° "
11693 Norm_inverted={alc_inverted

1169 Normrat_acc=Acc(I) ! uncertainty of normalizing ratio

11699 I=0

11702 60T (all_raticcalc
1705 ENDIF
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11708

PRINTER 15 CRT

11711 Calc_nextratiosHEXT 10

11714
117
11728
1723
11726
11729
11732
11735
11738
1
11744
11747
11750
11753
11756
11759
11762
11765
11768
1
11774
e
11789
11783
11786
11789
117921
11795
11798
11801
11804
11807
11818
11813
11816
11819
11822
11825
11828
11831
11834
11837
11840
11843
11846
11849
11852
11855
11858
118611
11864
11867
11870
11673
1187
11879
11882

i
IF Pb_4678 AND Pbd678 cycle(? THEN
Lenter_peak(1,Rf)! re-center the 206 peak & recalibrate mag-settings
IF Subflag=l THEN Bec_out
SELECT Pb4678_cycle
(ASE 1 1 after 1st 2067204 sets
PRINT USING 10688;5ample,1+Block, 518, "sx"BMul$(1+Muid "#=" Run,Filanent{1},5$,Nsets, Na$
HAT Peak_a= (D)
J=0
FOR I=1 10 4
IF Data_iso{I3{)2D4 THEN
J=J4l
Ratio_isotoped))=Data_1s0(l}
Peak_alJ)=Peak(D)
END IF
HEXT I
N=3
Humber_peaks=3
Nsets=Number_of sets
First_64=Rver(1)
Firstbd_signean=Reedl)
First64_sig=Sig
firsthd_tsig=Tsig
Firstbd_nsets=N_sets used
FOR I=1 70 3! find order of 206 & 207 peaks
IF Ratin_isotope{1)=206 THEN Refpk=I
IF Ratio_isotope(1)=207 THEN Peak 2071
HEXT 1
R=Refpk
FOR K=1 10 2 | share 206 bkgrds from 6-%4 to 6-7-8 if 6/7 ratio not too large
Bkrds(K,Refpk)=Bkrds(2+K,1)
Bkrd_rdgs(K,Refpk)=Bkrd_rdgs(2+K,1)
Bkrd_sigma(K,Refpk)=Bkrd_signa(2+f,1)
NEXT K
PRINTER IS Prirc2)
PRINT RPT$("-",80}
PRINTER IS CRT
G070 Setup_2

CASE 21 after 206-207-208 sets
FOR K=1 70 2
Blrds(K,1)=Bkrds(Z+K Refpk)
Bkrd_rdgs(K,1)=Bkrd_rdgs(2+K,Refpk)
Bkrd_sigmalk,1)=Bkrd sigma(Z+K,Refpk)
NEXT K
IF Dump_datagraf THEN DUMP GRAPHICS | only dump 206-207-208 graphics
6070 Setup_1
END SELECT
END IF

IF Ounp_datagraf AND NOT Pb_4678 THEN DUMP GRAPRICS
MA1 Last_aver= Ruer

HRT Lacc= Rce

MAT Last_ratiob= Ratio$

L=Rf

[lata_collector=Mu

Block=1+Block

11885 Exit_data:Ln=N_prine*Ph_4678+Mx(Pb_4676=0) | include any added interf.-mon
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11888 Hsets=Hunber of sets [ pks if not a Ph-4678 block
11891 MRT Peak_in= Peak ! Restore Peak_in array

11894 PRINTER IS CRY

11897 SUBERIT

11900 !

11903 Ouer_10volts:IF K{4 THEN Exit_data ! Stop peak-switching if bean > 10U
11906 Nsets=kK-1

11909 GOTO Abkrd

1912 |

11915 Next_runzNext_run=1

11918 60TO Exit_data

LI

11924 Bmc_outzBne_put=l

11927 IF Ruto RAHD SUM(Peak_in)=0 AND SUM(Peak30 THEN MAT Peak_in= Peak

11930 1 to solye early-exit zerging of Peak array in aute-running

11933 GOTD Exit_data

11936 SUBEND ! R R
119391

11942

11945 Suns:SUB Sums(Sums(x),6,Y,K, INTEGER W)

119481 Rdd <6=1) or subtract (G=-1) sums, suns-of-squares, & cross-product sums
11951 IF (N<3> AND (B<O) THEN SUBEXLT

11954 Sums{1)=Sums(Dd+G¥Y 1 sum of ¥
11957 Sums(2)=Sums(2)+G¥/%¥Y ! sum of squares of ¥
11960 Sums(3)=Suns(3)46xK | sum of X
]
|

11963 Suns(4)=Suns(4)+GxKel | sum of squares of

11966 Suns(5)=Suns(5)+5xkey | cross-product suns

11969 N=N-(6<D)

11972 SUBEND | oo st e

11975!

119784

11981 Slope:SU8 Slope(Suns(*),Slope,Intercept,Std_dev pts,Std dev_slope, INTEGER ) ! calculate lirear-regression

11984 Slope=(NxSums(5)-Suns(dxSuns(1) 3/ (MSuns(4)~-Suns(3)*2)

11987 Intercept=(Suns(1)-5lopexSuns(3))/8

11990 S=CSuns(2)~Intercept*Suns(1)-SlopexSuns(5) )/ (H-2)

11997 5td_deu_pts=50R(5¢(5)0)) I std deviation of pts about line

11996 S=5ums(4)-Suns(33"2/N

11999 5td dev_slope=Std_dey pts/SOR(5+(530)) | std deviation of slope

12002 SUBEND © -~--- - e

12005

12008!

12011 Rurwariables:$UB Runvariables(Runvar0(*),Run_name$(*),Runtypedi{*), Sanple_nane${+),INTEGER Run_order(x),Run_iso(*},Ruto)
120144 Change/edit/add/replace run-variables or std-run variables

12017 OPTION BASE 1

12020 COM /Kepboard/ Cn$,Ca%,Ch8,Cu8,08,Cleard

12023 COM /Rute_fornl/ Lastresponse$(-4:27)[501,Nresp(-1:27), Last_runtype$lBl,Nornal (23, Responsed(-4: 270501, Pranpts-4:27)[ 25
12026 COM 7Ruto_form?/ Spike,INTEGER Isotope(8),Miso,Rf Magnet(0:24,2)

12029 0T Stdvar (32,277,546 _nane$<3230101, Stdtype$(32)I8], RELZ03, 5480241, Rund 18], Elenent$ (200101, 56 (L1661, 5 _nane$(32)[501,0gas
32

12032 INTEGER Std_iso(32,8}

12035 QUTPUT KBD;CHRS(255)8CHREC75);

12038 bot_runvars=0
12041 DBot_stdvars=(
12044

12047 Again:OfF KEY
12050 OFF KBD

12052 OFF KNOB
12056 A=KNOBK

12053 GRAPHICS OFF
12062 Last_runtyped=

Wi
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12065 Prompt$<1)="DEFINC A HEW ST OF "BFNURSC'RUN")E" UARIRBLES"

12068 Prompt®¢2)="EDIT or UIEW "SFNUn$C"RUN")R" URARIABLES"

12071 Prompt$(5)="UHAT "SFNURS("ARE*)3" RUN & STD-RUN URRIABLES?"

12074 Prompt$¢6)="HOW TO DEFINE QUTGRSSING UARIRBLES?

12077 Prompt$<7)="EDIT or UIEW "SFNUn$("STD-RUN")B" URRIABLES"

12080 Pronpt$(3)="RDD TO "SFHURSC"RUN")E" UARTABLES"

12083 Prompt$(8)="A00 T0 "8 NUn%("5TD-RUN")A" URRIABLES”

12086 Prompt$(4>="PRINTOUT ALL "8FNUn®("RUN"}" URRIABLES"

12089 Prompt$(9)="PRINTOUT ALL “BFHUn$("STD-RUN)S" URRIABLES"

12092 1F HOT RAuto THEN Prompt$(103="RETURN TO BMC"

12095 IF Ruto THEN Prompt$¢10)="BEGIN RUTOMATIC RUNHING"

170981

12101 ON KEY 0 LRBEL " NEW RUN URRS" GOTO New_runvars

12104 ON KEY 1 LRBEL "EDIT RUN URRS" G60TD Ldit_runvars

12107 ON KEY 4 LABEL *  HELP!" GOTO Help

12110 ON KEY 5 LRBEL " OUTGRS?" GOTO Outgas

12113 ON KEY 6 LABEL " "G088" “R"STDRUN URRS" GOTO Edit_stduars

12116 ON KEY 2 LABEL "ADD T0 RUKURRS™ BOTO Add_runvars

12115 ON KEY 7 LABEL * “BOSE™ “B0$8" “8"STDRUN UARS" 50T Add_stdvars

12122 ON KEY 3 LABEL "PRINT RUNUARS" 60TO Print_runvars

12125 (W KEY 8 LABEL " "B0%8™  “3"STORUN URRS" GOTO Print_stdvars

12128 IF HOT Auto THEN ON KEY 9 LRBEL " ESCAPE" GOTO 12143

12131 IF Ruto THEW ON KEY 9 LABEL " BEGIN RUNS" 60T 12143

12134 CALL KeymenuPromptd(x)}

12137 6010 17137

12140

12143 I Runchange THEN GOSUB Store runvars

12146 IF Stdchange THEN GOSUB Store_stdvars

12149 SUBEXIT

12152 !

12155 Help:RESTORE 12158

12158 DRATA RiN-variables define how the samples will be run during an automatic run-sequence. You must assign esch sample its ow
n RUN variables.$

12161 DRTA "5T0-RUN variables are examples of typical RUN-variables that you can easily assign as the RUN variables. This wa
y, instead”

12164 DATR "of having to fill 1n all of the entries for the RUN variables for a sample, you can just specify”
12167 DATA “the STO-RUN variables that best match what you want, and then edit just a few of the values.$"

12170 DRTR “To use a particular set of SIO-RUN variables as RiN-variables, enter the STD-RUN number as the RUN-ELEMEWT, and
enclose”

12173 DATR "it in asterisks (you may need a printout of the 5TD-run variables before you do this)."
12176 DRTR “For example, *12%, to use values from STO-RUN number 12.§"

12179 [DRTR "To get a display showing the names § isotopes of the STO-RUN variables, enter *7% as the RUN-ELEMENT."
12182 REDIM 5%¢6)

12185 READ S$(%)

12188 Helpscreen(S$(¥))

12191 DATR "$5$$$$$You can get specific HELP for any parameter in the RUN URRIRBLES form by pressing CTRL-H instead of entering the
paraneter.”

12194 REDIM S$¢1)

12197 RERD 55(x)

12700 Helpscreen(S$(x))

12203 G0TO Again

12206 !

12205 Dutgas:RESTORE 12212

12212 DATR “Ta define RUN-variables for automatic outgassing (no data-taking’, enter the”

12215 DATR “run-type as either DUTGAS or P-OUTGRS. To outgas the sawple 1n front of the

12218 DATA “"source (normal runining position), use OUTGAS.$"

12221 [DATR "To outgas a sample in the preheat position, use P-OUTGAS.$"

12274 [RTR “"For preheat-posilion outgassing, enter the barrel-number of the actual sample to be outgassed.”

12227 REDIM 5$(5)

12230 READ 5¢(%)
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12233
12236
12239

Helpscreen(56{x))

607D Rgain
!

12242 Print_stdvars:Std=1

12245
12248
12251

IF ROT Got_stdvars THEN GOSUB Get_stdvars
GOSUB Printvars
GOT0 Rgain

12254 Print_runvars:5td=0

12257
17260
12263
12266!

IF HOT Got_runvars THEN GOSUB Get_runvars
6OSUB Printvars
6070 Again

12269 New_runvars:Run=0 | define a completely new set of run-variables

12212
12275
12278
12281
12284
12287
12290
12293
1279
12299
12302
12365
17308
12311
12314
an
12320
12323
12326
12329
12322
123351

Std=0
MAT Runvar(= (0
HAT Run_order= (0}
AT Lastresponse$= (")
Last_runtype$="77"
UHTLE Esc=0 AND Run{=22
Run=1+Run
Lastresponse$(f)="77"
Lastresponse$(-3)="77"
Ruto_form{Run,0,Esc, Stdvar(¥),Sanple_narme$ (%), Std_name$(+),Stdtyped () Checked els,Element$(*), 5td_iso(%))
IF Esc THEN
Esc=0
Run=Run-1
5070 12323
END IF
GOSUB Extract_runvars
END WHILE
IF Run=0 THEN Rgain
Bot_runvars=1
GOSUB Printuars
G0T0 Again

12238 Edit_runvars:! edit or view the run-variables for a single run

1234
12344
12347
12350
12353
12356
12359
17362
12365
17368
1231
12374
12377
12380
12363
17386
123891

OUTPUT KBD:Clears;
OFF KEY
Run={
Std=0
IF HOT Got_runvars THEW GOSUB Get_runvars
INPUT "UHICH RUN-NUMBER B0 YOU WISH TO EDIT or UIEW?  (press CONTIHUE to escape)”,Run
If Run{1 OR Run)32 THEN fgain
IF Run_order{1)=0 THEN GOSUB Get_runvars
G60SUB Convert_runvars
futo_form(Run,0,Esc,Stduar(*), Sample_name$ix),5td_name$ (%), 5tdtypes(x),Checked_els,Element$(x),5td_iso(»))
If Esc THEN
Esc=0
GOTO Edit_runvars
END IF
50SUB Extract_runvars
GO0 Edit_runvars

12392 tdit_stdvars:! edit/view the standard-run variables

12395
12398
12401
12404
12407
12410

Run=0

Std=t

OUTPUT KBD;Clear$;

(FF KEY

INPUT “UHICH STANDARD-RUN NUMBER TO YOU WISH T0 EDIT or UIEY (press CONTINUE to escape)”,Run
IF Run<l OR Run)32 THEN Rgain
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12413
12416
12419
12422
12425
12428
17431
12434
12437
12440
12443
12446
12449
12452
12455
17458
12461
12464
12467
12470!

IF NOT Got_stdvars THEN GOSUB Get_stduars
FOR I=s1 10 32
IF Stdvar(I,1)=0 THEN 12425
NEXT 1
Sdmax=1-1
IF Run)Stdmax THEN

(Tunk
ISP Ci$d" SORRY, ONLY":Stdmax:"STANDARD RUNS HAUE BEEN CEFINED "BCn$

UAIT 2

GOT0 Again
END IF
GOSUB Convert_stdvars
Aute_form(Run,1,Esc, Stdvar (%), Sample_name$(*),5td_name$(x),Stdtype$(x), Checked els,Element$(%),5td 150(#))
IF Esc THEN

Esc=0

GOTO Edit_stdvars
[N IF
60SUB Extract_stdvars
60TO Edit_stdvars

12473 Rdd_runvars:Std=0 | add to a set of existing run-variables

1247
12419
12482
12485
12488
12431
124%
17497
12500
12502
12506

B = T T B N R R~ S X P

12560
12563
12566
12569
12572
12575
12578
12581
125841
12587
12590

OFF KEY
IF HOT Got_runvars THEN GOSUB Get_runvars
Lastresponse$<0)="17"
Lastresponse$(-3)="77"
Run=1
WHILE Run_order(Run) AKD Run{=32
Run=1+Run
END WHILE
If Run32 THEN
DISP FHH$<“ALL 32 POSSIBLE RUNS ARL DEFINED OK THIS DATR-DISK™
{Lunk
YRIT 2
G070 Rgain

cyn 7
IS} LY

futa_farnlRun,8,Esc, Stdvar (#), Sanple_naneB(x}, 5td_nane§ (), Stdtypedi(x) Checked els,[lement$(x),51d is0l*))
F Lac THEN
[sc=l
G070 fgain

END IF

605U Dxtract_runvars

b0T0 12482

fidd_stdvars:Std=1 ! add to existing standard-run variables

OFF KEY
IF NOT Got_stdvars THEN GOSUR Get_stdvars
Run=1
UHILE Stdvar(Run,1> AND Run{=37
Run=1+Run
END WHILE
IF Run332 THEN
DISP FRH$¢" ALL 37 POSSIBLE STANDARD-RUNS ARE DEFINED ™)
Clunk
URIT 2
5010 Rgain
EHD IF

MAT Lastresponse$= (")
Ruto_form{Run,1,Esc,Stdvar (), Sanple_name${x},5td_nane$ (), 5tdtyped (%), Checked_els,Element§(%),5td_iso(*))
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12593
1259

12593
12602
12605
12608
126111

IF Esc THEN
Esc=
G010 Rgain
END IF
G0SUB Extract stdvars
6070 Again

2614 Printvars:! printout all run or std-run variables
12617 PRINTER IS 70L:WIDTH (132)

12620 OFF KEY

12623 ON KLY 5 LABCL *  CSCAPE" GOTO 12887

12626 PRINT USING “2¢K)";CHRECZDIE"8K2S", CHRSC2TE"B160" | small prunt € § lines/inch

12629 IF NOT Std THEM ! runvar printout

12032
12635
12638
12641
12644
12647

12665
12668
12671
12674
12677
12680
12683
12686

12689

PRINT USING "27,K,2/,78,44,11R, 304, 8R, 30K, 88, <5 "RUN-URRTRBLES: "GRPT$("+",104),"BARRELY", "SAMPLE NAML","ISOTOPE

FOR Run=1 T8 32
I=Run_order(Run} | Barreld for thiz run
Ogas(Run)=(POSKUPCS Runtype$(Rund[1,81), "0UTGRS > (3 0)
IF I=0 THEW 12683
PRINT TRB(Z):I;TRE(B):
IF Run_nare$(Run) O™ THEN PRINT Run_named(Run);
IF Run_nane$(Run)="" THEN PRINT Sample_name$(I);
IF Qgas(Run) THEH
PRIRT TRB(G4); "sxe";
ELSE
FOR J=1 10 8! printout run isotopes
IF Run_iso(Run,J) THEN PRINT TRB(46+5%J);Run_1s0{Run,Jt);
NEKT J
HD If
PRINT TRB(32)sRuntype$(Run)
NEKT Run
FRINT USING “3/,5K,8R,17K,13R"; "UARIABLL" , "BARREL-NUMBER"
ELSE | standard-runvar printout

oK H
5t

LEMENT

PRINT USING "2/,K,2¢,13R, 48,43, 81,48, 148, 8R, /"; "STRNORRD-RUN URRIABLES: “GRPT$C"+" 100, STANDARD-RUNE", "ELEMENT", "NAME","I

50T0PES”

12692
12695
12698
12701
12704
12707
12710
12713
12116
12ns

12722

12725
12728
12731
1273
12737
12740
12143
12746
12749
12752
12755
12758
12761
127641

!

FOR Srun=1 10 32
IF Stdvar{Srun,1) THEN

PRINT TRBCE);SrunsTRDL18); UPCS(Stdtyped{Srun)); TRB(Z29); Sd_nane$(Srun’;

IF POSCUPCS<Stdtypad(Srunil1,B1), "0UTGRS") THEN
PRINT TRBCGOD; "sunx";

£LSE
FOR J=1 70 8

IF Std_iso(Srun, s> THEN PRINT TRBC40+6%J};54d_i50(5run,));

HEKT J
END IF
£END IF
NIXT Srun
PRINT USIHG “3/,2¢,8R,Z18,K"; "URRIABLE" , "STANDARD-RUN NUMBLR"
END IF

FOR Group=0 70 1
IF HOT Std AHD Group PND MOT Run_order(17) THEN 12887
IF 5td AHD Group AND NOT Stdvar(17,1) THEN 12807
FOR Run=1+16x6roup T0 16+16#broup
R=Run-16%broup

IF HOT Std AND Run_order(Rur) THEN PRINT TAB(Z4+&#R):Run_order (Rund;

IF Std AND Stdvar(Run,1) THEN PRINT TAB(29+6%R);Run;
HEXT Run
PRINT USING “¢"
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12767

DATA SINGLECL)/TRIPLECE:,FOCUSING ISOTOPE,CENTER-FIL BERM <U),INITIAL CF-CURR.CRY,DALY (0/1/2),CURRENT-1,RATE-1,URTT-1 (HIH

., CURRENT-2, RATE-2

12770
/BLOCK
12773
127761
12779
12782
12785
12748
12791
12794
12797
12800
12803
B =S
12806
12809
12612
12815
12818
12821
12824
12827
12830
12833
12836
12839
12842
12845
12848
12851
12854
12857
12860
12863
1286
12869
12872
12875
12878
12881
12884
12887
12890
12893
128964

DRTR UATT-2 (MIN.),OATA URTT (MIN.),RBORT -CURRENT MIN BEAM Uy MAX. BEAH (U),DEFAULT CURRENT,DEFAULT BERM (U),FIL. INCREASE
DATA MIN. #BLOCKS,MAX. HBLOCKS,MRR SIGMAMEANCY),#SETS/BLOCK,MAX. GROMTH (Z/MIN),PREHEAT CF (R),PREHEAT SF (A),NORMSPIKEH,"™

RESTORE 12767
FOR J=1 10 26
READ A%
PRINT J:TABCA);A$CL,191:TRBCID):
FOR Run=1 T0 16
I=Run+16%Group
U=Runvarf(I, 1
IF NOT Std AND Run_order(I) THEN
IF ((U=0 RHD (J>L AHD JC52)0 OR (J=24 AHD U=0) OR (J=25 AND U=00 OR (J=Z6 AND U=0) OR (J=23 AND U=100) OR (DgasiI) AN
OR J)11)) THEM
PRINT * --";TRB{30+6xRun);
£LSE
PRINT U;TRAB(3G+6%Run)s
END IF
NG IF
IF Std AND Stdvar(I,1) THEN
U=5tdvar(1,J}
IF (CU=0 AND (1oL AHD JKS)3) OR (J=24 AHD U=0> OR (J=25 AHD U=0) OF (J=26 AND U=0) OR (J=23 AND U=100) THEW
PRINT " --"3TRB(30+6#Run)s
ELSE
PRINT UsTAB(3D+6*Run)y
END IF
END IF
NEXT Run
FRINY
HERT J
PRINT
IF NOT Std THEM
FOR R=1 10 16
Run=R+16xGraup
IF Run_order(Run) THEN PRINT TRE(24+6#R):Run;
HEXT R
PRINT USING "7,30K,K,4"; "RUN-NUMBER"
END IF
PRINT USING "2/
NEXT Group

PRINT USIHG “8/,2(K>";CHR$(27),"8k0S5",CHRE(Z7),"8180" | Resume std typesize
PRINTER IS CRI
RETURM

12899 Store_runvars:! stare the run-variables on disk

12902
12905
12508
12911
12914
12917
12920
12923
12926
12929
12932
12535

(N ERROR GO0 12935

RSSIGN BFathl T0 “RUNUAR=INTERNAL,4,1"

G0T0 12917

(N ERROR GOTO 6770

RSSIGN @Pathl T0 "RUNURR:INTERNAL®

(N ERROR GOTO 12935

GUTPUT ©Pathl;Runvar((x),Run_order (*),Run_nane$(x),Runtypeb(*), Run_isa(%)
(FF ERROR

RSSIGN BPathl T0 =

RETURN

OFF ERROR
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12938 IF ERRN=G9 THEN RETURN 1EOF- no data in file yet

12941 CALL Bad_vdisk{Std,1)

17944 6070 Rgain

129471

129501 Uhen storing/retrieving runvars from disk, always try left-hand drive first, then righi-hand drive 1f left doesn’t work
129531

12956 Store_stdvars:! store the std-run variables on left-hand disk
12959 ON ERROR GOTO 12935

1292 ASSIGN @Pathl 1O "STOURR:INTERNAL,4,1"

12965 6070 12974

129681 ON ERROR GOTO 6770

129711 RSSIGN BPathl TO "STOURR:INTERNAL®

12974 O ERROR GOTO 12935

17977 QUTPUT BPathlsStdvar(x),5td iso(x},5td_name$(*),Stdtypedix)
12980 OFF ERROR

12983 ASSIGN BPathl 10 =

12986 RETURK

129891

12992 Get_stdvars:ON ERROR GOTO 13070! get the std-run variables from left disk
12995 DISP "Loading 5Std-Run Uariables from disk...”

12998 ASSIGN 8Pathl TO "STOUAR:INTERMAL,4,1"

13001 607G 130610

130041 ON ERROR GOTO 6809

130071 ASSIGN BPathl TO “STOUAR: INTERHAL

13010 ON ERROR GOTO 13070

13013 ENTER 8Pathi;Stdvar (x),5td iso(%),5td name$(x),Stdtypedix)
13016 OFF ERROR

13019 Got_stdvars=]

13022 DISP

13025 RETURN

130281

13031 Get_runvarssON ERROR G070 130731 get run variables from left-hand disk
13034 DISP "Loading Run Variables from disk...”

13037 ASSIGH @Pathl TO "RUNUAR=THIERNRL,4,1"

13040 GOT0 13049

13043t ON CRROR GOTO 6889

13046! ASSIGN BPathl TO “RUNURR:INTERNAL"

13049 N CRROR GOTG 13070

13052 ENTIR BPathl;RunvarQ(%} Run_order(=},Run_nane$(*),Runtyped(x},Run_1sol#)
13055 (OFF ERROR

13058 Got_runvars=1

13061 QISP

1306% RETURN

130671

13070 OFF CRROR

13073 IF [RRN=C9 THEN RETURN EOF- no data in file yet

13076 CALL Bad_vdisk(Std,0}

13073 G010 Rgain

13082!

13085 Extract_stdvars:Std_nane$(Run)=Respense$<0) ! convert to MAIN format
12680 Stdtype$(Run)=Response$( 2

13091 FOR J=1 708

13094 Std_iso(Run,t)=Isotope(J)

12097 NEHT ]

13100 FOR U=1 10 27

13102 Stdvar (Run,U=Nresp(U)

13106 NEXT U

13109 Stdchange=1

13112 RETURN

131181
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13118 Extract_runvars: | convert to HRIN program format

13121 Run_order(Run)=Nresp(-3)

13124 Runtype$(Run)=Response$(-2}

13127 Run_nane$ (Run)=Response$<0)

13130 FOR J=1 70 8

13133 Run_iso(Run,J)=Isotope(])

13136 KNERT J

13133 FOR U=1 70 27 1 extract the 27 run-variables

13142 Runvar0(Run,Ud=Nresp(l)

13145 HEKT U

13148 IF Run_order(Run) AND Run_name$(Run)(>"" AND Run_name${Run)<)"*xx" THEN Sample_nane$!Run_order (Runy)=Run_name$(Run)
13151 Runchange=1

13154 RETURN

131571

13160 Canvert_stdvars:Lastresponse$(0)=5td_nane$(Run) | convert for HENUZ format
13163 Lastresponse$(~2)=5tdtype$(Run)

13166 Lastresponse$(-1)=UAL$(5td_is0(Run,1))

13169 FOR J=2 70 8

13172 IF Std_iso{Run,]d THEN Lastresponse$(-1)=Lastresponse$(-1 4", "SURL${Std_iso(Run, 1))
13175 NERT J

13178 FOR U=1 70 27

13181 Lastresponse$(U)=UAL$(Stdvar (Run,U))

12184 HEXT U

13187 RETURN

131301

13193 Convert_runvars: ! conwvert to MENUZ format

13196 Lastresponse$(0)=Run_nared(Run)

13199 Lastresponse$(-2)=URALE(Run_order (Run)]

13202 Lastresponse$(-2)=Runtypes{Run)

12205 Lastresponse$(-1)=UAL$(Run_iso(Run,1))

13208 FOR J=2 70 8

13211 IF Run_iso(Run,d) THEN Lastresponse$(-1)=Lastresponse$(-1)8", "GUAL$<Run_iso(Run,J))
13214 NEKT J

13217 FOR U=1 T0 27 | extract the 27 run-variables

13220 Lastresponse${U)=UALS (RunvarO(Run, U))

13223 NERT U

13226 RETURN

132729 SUBEHD | ~- == mmmmm r e s oo e o e
132321

13235 1

13238 Beep:SUB Beep(Hertz,Seconds,Wait,Repeat, OPTIONAL Tune(#))

132811 if NPRR=4 then repeat a beep specified by tha 1st 3 parameters.

132441 if NPRR=5 then beep a tone-pattern described by the Tune array.

13247 IF HPAR=4 THEN

13250 FOR I=1 10 Repeat

13253 BEEP Hertz,Seconds

13256 UALT Uait

13259 NEXT I

13262 SUBERTT

13265 ELSE

13268 1=t

13271 UHILE Tune(T, DN

13774 BEEF Tune(I,15,Tune(l, 2}

13277 I=14]

13280 CHD UHILE

132683 END IF

13286 SUBENDI =-mmmmmmmm s e o o o o e
132891

132921

13295 SizesSUB Size(REAL Bwin,Bmax,Default_beam,Default_curr,Rbort,INTEGER F,RERL Rate,Uait)
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137981 adjust filament (at rate of Rate mA/sec to keep beamsize { Brax U & ¥ Bmin U (fil.curr. { Default_curr R), while allowing
133011 no nore than Rbort arps fil-curr. T indicates center(l) or side (2) filaments.

13304 OPTION BASE 1

13307 COM /General/ Z8,INTEGER Priris),Subflag,fute,full _auto,Focix), I t

13316 COM /Specs/ Hx(D:1),lons, Ze(0:1), Noise{0:1)

13313 COM /Dalys INTEGER Mu,Daly,Me$(0:3,2)081,0aly_ok(0:24),Ff$¢0:1,2)04]

13316 COM /Magnet/ Heoef (%), INTEGER L,Aside,Peak_inter,Coarseman(0:1),Magnet{0:24,2), oarse

13319 COM /Filaments/ Filament(e),Fil$(x) INTEGER Hfils,FB

13322 INTEGLR Pr

13325 OFF KNOB

13328

13331 | SUBFLAG key: 0 =0K; 1 = beaw teo large, so reduced current

13334 1 2 = hean too snall and beyond abert-current

13337 | 3 = failed ENTER_BERM check more than & times

13340 4 = failed filament flag-check in CHANGE_CURRENT ) 2 times
13343 |

13246 FOR I=Rutoxfull_autox? 10 19

13349 ON KEY I LABEL " CALL Clunk

13352 HERT I

13355 ON KEY 9 LABEL *  ESCRPE" GOTO Exit_size

13358 Subflag=0

13361 Correct(Ff$(x) Hn$(x),Filament(x) Magnet(L,2) ,Hu,1,CoarsemagtLO0), Focl*))
13364 UAIT |

13367 Screwy=0

1337 !

13373 REPELAT

133%  Enter_bean(¥,My,L,1,Pr)

13379 Screwy=1+Serewy

13382 UNTIL Pr=1 OR Screwydt

13385 !

13388 IF Screwydt THEN

13391 Subflag=3

13394 Error_nessage(Prir(x),3, "FRILED ENTER_BEAY SUBFLAGS 36 TIMES IN SIZE")
13387 SUBERIT

13400 EMD IF

13403 |

13406 Uolts_bean=Mu/1000 1 UOLTS of beam

13409 IF Mu=0 RND Daly AND Mu<3 THEM

13412 M=t

13415 6070 13361

13418 EWD IF

13421 Bu=Brax/(Brint1 .£-9) | size of bean-window, in ratio of max-bean to min-heam
13424 If Uolts beam)=Bmin AND Yolts_bean(=Bmax THEN SUBEKIT ! beam within window
13427 I Volis_beanBrax THEN ! beaw too large: reduce filament-current

13430 Subflag=l

13433 Pstep=.023- .005%(Bud3)- .005%(Bu(2- 005 (Bu{1 .5) | decrease filament-current by 2.3% if bean-window ratie’d, by 1.8% if (G,
2, by 130 1f 2015,

13436 1 and by 0.84 if <15

13439 Fatep=MAR{Pstepxfilament(F), 012} | bul not less than 012 anps

13442 Target=filaweni(F)-Fstep

13445 G070 Change_current

12448 END IF

12451 IF F=1 PND Hfils=2 THEN Increase_curr | if center-fil bean for a triple
13454 IF Volts_beaw{Default_beaw THEN Increase_curr | bean { default-bean
13457 IF Filawent(F)(Default_curr THEM

13460 GOTO Increase_curr b fil-curr{default curr

13463 ELSE | beam less than Minbeaw but greater than Defaultbeam, and fil-curr
13466 I greater than default-current.

13469 SUBENIT

13472 END I

78



13475

13478 Increase_curr: | bean too small- increase filament-current.

12481 IF Filament(F)>=Rbort THEN

13484 Subflag=2 | beam too small, but fil-current } abort current so stop trying

12487 GOTO Exit_size

13490 END IF

13493 Pstep=.019- .005%(Bu(3)- .005% (Bu(2)- 004%(Bu<l .5) ! increase filament-current by 1.9% if beam-uindow ratic 33, by 1.9% if {Z
3,

13496 | by 0.9% if 21542, and by 0.57 if {15,

13499 Fetep=HRK(Fstepxfilament(r), .009) | but not {009 amps

13502 Target=Filament(F)+Fstep

13505 Bad_contacts=0

13508

13511 Change_current:REPLAT

13514 CALL Filament(10%(Target{=ilament(F))*Ratex{Target ) ilanent{F)), (Target),1,N

13517 Bad_contacts=bad_contacts+Subflag

13520 UNTIL Subflag=0 OR Bad_contactsdZ

13523 1

13526 IF Dad_contacts)Z THEM

13523 Subflag=1

13532 Lrror_message(Prir (¢3,3,"FAILCD CONTRCT-TEST 3 TIMES IN SIZE-IHUOKED CHRHGE_CURRENT™)

13535 SUBEXIT

13538 END IF

13541 Uait(TIMEDATE, (Mait),Filament(F),Hagnet(L,1),Rute,Full_auto)

13544 GOTO 13361

13547 |

13550 Exit_sizesDISP

13553 SUBEMD | -----e- e - s emes

13556!

135591

13562 SpikecorrsSUR Spikecorr(Rver (%),Last aver(6) Ratio$(#) Rec(*),Lacc(#),Last ratiof(*), lelta$(x),INTEGER Prir(+) N,Block)
13565 | correct shaerved ratios for spike isotopes and (linear} fractionation. Oodson’s algorithn.

13568 OPTION BASE 1

13571 COM /Spikedrun/ Spike$,Spikedrun_ratio$(#),Spike_ratio(*) Natural ratio(#),INTEGER Iso_dif(x),Spkdrun_ise(#),Spkdrun_ref
13574 DM Fract{2),RL¢2),82¢2),61¢2),62¢2),CaC2), Lovrf(2), Srad(2),U(2), 5¢(2) Spkdrun_sigma(3), Spkdrun_rati0(3},Rad(2)
13577 B=0

13580 B=0

13583 FOR I=1 T0 3-(Spkdrun_iso(3)=0 OR H=3) | find largest spike-ratin

13586 IF Spike_ratio(I))=B THEN

13589 B=Epike_ratio(I)

13592 f=1

17535 [ND IF

13598 HEAT I

13601 Smax=(Spike_ratio(R)1)x5pkdrun_iso{A (Spike_ratio{A>{=1)#Spkdrun_ref | nost abundant spike isotope
13604 Smult=(Spike_ratio(R)>1)#Spike_ratio(R)+(Spike_ratiolR)(=1) !Snax/reference isotope for spike

13607 MAT Spkdrun_ratio= (D

13610 FOR ¥=1 10 3-(Spkdrun_iso(3)s0 OR H=3}

136132 FOR L=1 TO N-1

13616 TF CHOT POS(Ratio$iL),UALS(Spkdrun isaK)3)) OR (HOV POS(Ratio$(L),URL$(Spkdrun refd)) THEN 13625
13619 Spkdrun_ratio(K)=Rver(L)*(1-2¢(UAL<Ratic$(L))=Spkdrun_ref)) | spiked-run obs. ratics

13622 Spkdrun_sigraf)=AcctL)#5Spkdrun_ratialK)/100 B std deus

13625 NENT L

13628 IF Spkdrun_ratio(K)=0 THEN SUBERIT

13631 NEWT

13634 H=Nels(N=4) | add "SAM/SPK" ratin B XEK#HKK ratio {radiogenic)

13637 I (N passed in parens, so shouldn’t affect N in main progran

13640 K3=Iso_dif(D)x(Ratural _ratic(2)/Spkdrun_ratio(Z)-1)-Iso_dif(2)#(Natural ratio(1)/Spkdrun_ratio(l-1)
13643 K4=Iso_dif(Z)*(Spike_ratio(1)/Spkdrun_ratio(1)-1)~Iso_dif(1)*(Spike_ratio(2)/Spkdrun_ratio(2)-1)
13646 R=K3/K4 | ratic of spike reference-isotope to sample reference-isotope.

13649 FOR I=1 102
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13652
13655
13658
13661
13664
13667
13670
13673
13676
13679
136682
13685
13688
13691
13694

la(D=Natural_ratio(I}+R¥Sprke_ratio(D)
HERT I
Call)=Iso_dif(2)#Zall}/(K4*Spkdrun_ratio(1)*2)
Cal2)=Iso_dif(1)#ia{2)/(K¥xSpkdrun_ratio(2)"2
Sr=S0RCABS(Cally* 2Spkdrun_signa(l)*2+Cal2)* 2«Spkdrun_signa(2)*2)) | sid deviation of R
IF N=G THEN R3=Isc_dif(3)#Spkdrun_ratiof3ix(1+R}
FOR =1 70 Z
Fract(I)=Zall/{Iso_dif (1)#Spkdrun_ratio{D)*(1+R))-1/150_dif{) ! fractionation calculated from Spkdrun_ratio(I)
Y(D=1+Isg_dif(3)xfract(])
ALCD=(L R
R2(1=Spkdrun_rat1o(3)#U(D)-Spike_ratio(3)
61¢T3=(Spike_ratioll)-Natural _ratio(D))/{Iso_dif(I)*Spkdrun_rataofD)=(1+R)*2)
52(1)=Za(l) /¢ 150_dif(Ir#Spkdrun_ratio(I)"2#(14R))
Psi={I=13~(I=2}
SECLI=SORGICT) " 2%8r" 24 62(1) 2#5pkdrun_siguall)*7-2¢Psixbl (1)*G2(I)*(atI)#Spkdrun_signalI)*Z} | std dev. of fractionation f

ron  Spkdran_ratio(D)

13697
13700
13703
13706
13709
13712
13715
13718
13721
13724
ratio
1377
13730
13733
13734
8786
13739
13742
13745
13748
13751
13754
137
13760
13763
13766
13763
13772
13775
13778
13781
13764
13787
13790
13793
137%
13799
13802
13805
13808
13811
13814
13817

Cour f(1)=61{1)#Sr"2-Pisall)xG2(1#Spkdrun_signally*2 1COUR,F1)
IF N=b THEN Srad(I}=5QR(RBSCRL(I)*2#Spkdrun_signa(3)*2+Is0_dif(2)"245r"2+¢A3" 251 (1) 2+ 2%AZ( D *A3xLour (1))
| std. dev. of radiogenic ratio from Spkdrun_ratio(D)
NEKT I
0=1+(Srad(Zi{5rad(1)) | Spkdrun_ratio{l} with lowest uncertainty
IF N=6 THEN
FRIsL 10 2
Rad(1)=(1+R)#U(DixSpkdrun_ratio(3)-ReSpike ratia(3)
NEKT T
Ruer(4)=(Rad(1)/Srad(1)"2+Rad(2)/5rad(2)"2) /(1/5rad{1)* 2+1/Srad¢2)*2) ! spike § fractionation-corrected radoigenic-isotope

I (uted average of value from both nonrad-ratios)
Rce{4)=100#Sradi() /Rver (§-2)
Ratioh(4)=Spikedrun_ratio$(3)
IF Ratio$(4)=Last_ratioh(4) AND Black>l THEN CALL Delta(Delta$(d),Auer{4),last_aver() Rec(d),last_acc(d)) | e.g. 143144,

N IF
fuer(N-1)=1/(R#Smult) | ratic of sample reference-isotope to most-abundant spike-isotope
Roc(N-1)=100#5¢ /R
Ratio$(N-1)="5RM/SPK"
IF Ratio®(N-1)=Last_ratio$(N-1) AND Block)1 THEN CALL Delta(Delta$(N-1),Rver(N-1),Last_aver(N-1) Bec(N-1),Laccii-1))
FOR 1=2 70 1 STEP -1
PRINTER IS PrirdD)
IF =2 THEN FRINT USING 8,/,K";CHRSCZ7)8"816D" | 6 lines/inch (wide)
PRINT "SAHPLE-"8URL$(Spkdrun_ref)8"/SPIKE-"BURLS(Smaxob" =" ;DROUND (Ruer (N-1),5): "+/~"; URLECRBSCORDUND (Roc(-13, 20008 %"
IF Delta®(H-1)>"" THEN PRINT TRB(6O);"[delts= "STRIMS(Deltad(N-13)8"%1";
PRINT
PRINT “FRACTIONRTION= “;
IF FRRCTCD)YL THEN PRINT "+"
PRINT URLSCDROUNDC100xFract(Q),33)s" #a.m.u, (Spiked with ";TRIME(Spikedd;™)"
IF N=6 THEN
PRINT "CORRECTED "BURLS(Spkdrun_is0(3))8"/"BUALS (Spkdrun_ref)8" =";DROUND(Ruer(43,63;"+/-";RBSCOROUND(Rec(d), 20058
IF Delta$<N-2)C3"" THEN
PRINT TRB(S3);"[delta= "BTRIM§(DeltabiN-2)38"11"
ELSE
PRINT
END IF
END IF
Last_ratio$(N-1)=Ratio${N-1)
IF N=6 THEN Last_ratio$({)=Ratio$({)
PRINT USING "K,/";RPT$C"-",B0)
IF =2 THEN PRINT USING "#,K";CHRECZT)E"3160"
NERT T

13820 SUBEND 1 -------- e



13|27

1326 !

13829 Dispikes:SUR Oispikes | show #s & nanes of spikes defined an disk

13632 OPTION BASE 1

13835 COM /Spikedrun/ Spike$,Spikedrun_ratio(x),Spike_ratio(*) Natural_ratio(x), INTLGER Iso_dif(x),Spikedrun_iso(#?,Spkdrun_ref
13628 DIM Drive$(0:1>[5]

13040 Orive$(1="LEFT"

13844 Drive$(0)="RIGHT"

13847 OUTPUT KBDsCHRS(Z55)BCHRS(75):

13850 FOR Disk=1 T0 D STEP -1

13953 QK CRROR GOTO 13865

13856 RSSIGN @Pathl TO "SPIKE:INTERNAL,4, "SUAL$(Disk)

13859 PRINT "SPIKES DEFINED ON DISK IN “S0rive$(Disk)&" QRIUE:"

13862 GOTD 13877

13865 NEKT Oisk

13868 Clunk

13871 PRINT FHHSC" NO SPIKE FILE PRESENT IN ETTHER ORTUE ™)

13874 SUBEXIT

13877 PRINT USING "/,88,0K,6R, 74,508,/ P HUng (" NUMBER™ ), FNURS "NAME" 5, FHURg ("REF*)
138680 ON FRROR 6070 13913

13882 FOR I=1 10 20

13886 ENTER @Pathl,l;Spike$,Spkdrun_ref,Spikedrun_iso(*),Spikedrun_ratio$(x),Iso_dif(x),Spika ratio{x},Natural_ratio{#)
13889 IF TRIMS(Spike$)O"" THEN

13892 PRINT " "sI;"-=----- "s5pike$; TABC25); Spkdrun_ref; TRB(IL);
13895 FOR J=1 10 3
13898 IF Spikedrun_isotJ) THEN PRINT Spikedrun_isn(J);TRB(31+5%]):

13901 NERT J

13904 PRINT

13907t If

13910 HERT I

13913 PRINT

13916 OFF ERROR

13919 SUBEHD | == S S e
13922 1

1395 |

13928 Cubic:SUB Cubic(Caef(#),Peak_t{*) Peak array(x),INTEGER Nsets,I)
13931 | calculate least-squares cubic fit to monitor 1sotope with time
13534 OPTION BRSE 1

13937 DIN Time_array(40,4),Peak(40,1),%a0(4,40) ,%0¢4, 47, % (4,4), ¥d(4, 40}
13940 REDIM Tine_array(Nsets,4),Peak{Nsets,1),%a(4,Hsets), Rd(4, Nsets)
13943 FOR J=1 10 Nsets

13946 Time_arraytJ,1)=1 | power-array of 8-values (1,¥,8*2,0°D

13945 FORP=27014

13952 Tine_array(J,P)=Tine_array{J,P-D*Peak (1,1}

13955 NLKT P

13958 Peak(J,1)=Peak_array(1,]) | vector of Y-values

13961 NEKT §

13964 HAT Ha= TRH(Time_array)

13967 MAT Hb= Ha*Tine_array

13970 MAT fe= TRUGHE)

13973 MAT dd= Kexla

13976 MAT Coef= Kd#Peak | coefficents of best-fit Jrd-order polynomial
139?9 SUBENU ! et 1 s e et e o 0t 83 1ot 4 e ik b 8 8 i o i B L
13982 !

13985 FocscansSUB Facscan(INTEGER Fac(*),I_t) © scan focus-potentials
13988 OPTION BASE 1

13991 [IM Prompt$¢[36],Pesponse$ (130501 ,Use(4), Rangeld,2)

13994 (OM /Specss Mx(Bz1),Ions, Ze{0:1), Noise(0:10

13997 COM /Dalys INTEGER Mu,Daly,Mw$<0:3,2)081,0aly_ok(0:24),Fi6¢0:1, 41
14000 COM /Filaments/ Filament(*),Fil$(x), INTEGER Nfils,F1lnum
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14003 [NTEGER fr

14006 2%="123456789"

14009 OFF KNOB

14012 ON KLY 9 LABEL " ESCAPE" 6OTD 14114

14015 PRINT USING "K,2/,8(30,3%),/,8¢40,26),/"; "TOCUSING URLUES:",1,2,3,4,5,6,7,8,Foc(s)
14018 DATR Plated (1-8),Min. Ualue,Max. Ualue,Scan-Step

14021 DATR “1°,"0","999","1",1,8,0,998,1,999,1,100

14024 RERD Prompt$(x),Responsedix) Range(x)

14027 IF Nfils=1 THEW ! don’t allow plate-§ scan if not a triple
14030 Range(1,2)=7

14033 Prompt$(D011,113="7"

14036 END IF

14039 AT Use= (1)

14042 Forn(Prompt$(#),Response$(*),Use(*) Range(*),4,1,0)

14045 I [ THEN SUBERIT

14048 QUTPUT KBO;CHRSCZ55)ACHRSCT5);

14051 Plate=URL(Respanse$l))

14054 Hmin=URL(Response${2))

14057 Bmax=URL(Response$(3))

14060 Step=UAL(Response$(4))

14063 IF (Plate=0) AHD {Kmin{450) THEN Hwin=150

14066 IF (Plate=0) AND CHmax?550) THEN Hmax=550

14069 IF Stepl THEM Step=l

14072 Enter_bean(¥,Mv,1,1_t,Pr)

14075 I Pri1 THEN 14018

14076 0N KEY 3 LABEL " DOUBLE STEP" GOSUB Double

14081 ON KEY § LABEL " HRLUE STEP" GOSUB Halve

14084 ON KEY 9 LABEL " ESCAPC" GOTO 14114

14087 Rxes(0,100,8,100,%nin, ¥max,0,1.3xMy, "PLATE "BUALS(Plate), "my BEAM",0,Mu,0)
14090 I=Xnin

14093 UHILE I<Hmax

1409  OUTPUT & USIHG "2(4R,42)":"$0F"825010-Plate, 10-Plated, I, 600", I
14099 nter_bean(¥,Mv,1,I_t,Pr)

19202 IF D>¥min THEN PLOT IMv

14105 IF I=Kmin THEN MOVE I,Mu

14108 IsI+Step

14111 END WHILE

14119 OUTPUT 8 USIHG “4R,42":"$0F"3Z8010-Plate,10-Plate],Foc(Plate)
14117 URiT 2

14170 GRAPHILS OFF

14123 ALPHA ON

14126 GOTG 14012

14129 Double:5tep=2#5tep

14132 BEEP 880, .07

14135 RETURN

14138 Halve:IF Stepr=2 THEN Step=Step/2

14141 BEEP 220, .07

14194 RETURM

14147 SUBEND ! : -
14150 1

14153 !

14156 CalibratesSUB CalibrateCRERL Filament(*),INTEGER f,Peak_inter,laly,l_t,MuMnd(%},Collector$(s))
14153 OPTION 8RS 1

14162 LM /Specs/ Mx{(#),Ions,Zel*) Noise(*)

14165 DIM Mu_bean(33, New_rx(0:1)

14168 OFF KLV

14171 OFF KNOD

14174 ON KEY 9 LABCL ™ ESCAPE" 60TO 14285

14177 Mu=D

14180 It=1
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14183
14186
14149
14192
141%
14196
11201
14204
14207
14210
14213
14216
14219
14222
14225
14228
14221
14234
14237
14240
14243
14746
14248
14252
14255
14258
14261
14264
14267
1427

14273
14276
14273
14282
14285
14288
14291

HAT Hew_mx= Hx
QUTPUT KBO;CHRSC255I6CHRS(T5):
QUTPUT 85 810V
ENTER 8:Count
Beans1ze=(Count-2e(0) New_mx (03
IF {Beansized]) OR (Beamsize)S0) OR MOT Daly THEN
PRINT USING "3/.K,/";THHSC"BERM MUST BE 51 U AND (50 my, DALY")RFNBI$C"ENABLED™)BFHHSC", TO CALIARATE DALY GRIN.")
(Lunk
GOTO 14785
END IF
QUTPUT B USING "4R,42";"$0FJ",B-Peak_inter/2 | set magnet to -1/2 mass offset for zero-calibration
Zero(filament(*),0,Norse_time,Daly,B,Peak_inter MuMu$(x), Collector$(«))
DUTPUT KBD;CHRSZ55)RCHRE(T5);
PRINT USING "¥,2¢";FNUn$C"CALIBRATION OF DALY GAIN")
QUTRUT B USING "4R,42";"$0FJ",B
FORI=1 703
Hu=(1=2)
BUTPUT BsMedCMu, 1D
URTT (2+5%(1020
Seconds_integr=10x(1+ (NDT Mud#((Beansize(5)+ (Beamsize(2)))
! 10-sec. integration for Daly, 10 sec. for Cup if Y5nU, 20 sec if 2-5w¥, 30 sec if 1-7 nl
FOR J=1 10 Seconds_integr
QUTPUT 85410V
ENTER ;Beamcount
Bean_nv=(Beancount-ZeMud 1 /New_mx (Mu)
Mu_beam(I)=Mu_bean(I)+Beam_nv/Seconds_integr
BISP Collector$(Mu),tsBROUND(Bean_ny,3)
NERT ]
PRINT Collector$(Mu);TRBCIZ):DROUND(Hy_beam(I),4)
HEKT 1
Dldgain=New_mx(1)/New nx(0}
New_mx{1)=Neu_mx(1)#Mu_bean(2)/((Hu_bean(1)+Hy_bean(3))/2)
PRINT USING “2/,5¢K),2/";"DRLY GRIN IS “,UROUND(Hew_mx(1)/New_mx(0),3)," (LAST CALIBRATION WARS *,OROUND(Dldgain,3,”)"
MAT Hx= New _mx
I t=2
BUTPUT 8;Mu$(Hu,I_t)
BEEP

14299 SUBEHD | mmmmmmmem o o e e

14797
14300 ¢

14303 Zero:SUB Zero(RERAL Filament(*),Zero_tine,Noise_tine,INTEGER Ualy,B,Peak inter Mu,Mn$(®),Collector$(x))
14306 | take collector zeroes (no more than every hour) and measure dark-noise (no more than every & hours)

14309
14312
14315
14318
1431
14324
14327
1433

14333
14336
14339
14342
14345
14348
14351
14354
14357
14360

CPTION BASE 1
COM /Specs/ Hx(*),Tons,Ze(*), Noise(x)
COM /General/ 78,INTEGER Prir(x},Subflag,fute,Full_auto,Foc(#),Itine
DM Sums(5),Reading(20),Count_noise(0:1),New_zeroes(0:1),New_noi1se(l:1)
INTEGER Count_tire
COM /Keyboards [n$,Ci%,C$,Lu$,08,Cleard
HAT New_zeroes= Ze
HRT Hew_noise= Noise
OFF KEY
OFF KNOB
O KLY 9 LABEL *  ESCAPE" GOTO 14663
GRRPHICS OFF
Subflag=0
IF New_zeroes(1)=0 AND Daly THEM
Zero_time=(0
Roise_times=l)
EHD IF
IF {TIMEDATE -Zero_time)/3600¢1 THEK SUBERIT | zeros taken within last hour
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14363 PRINT USING “3/"

14366 PRINT USING "K,2/":FNUn$(" COLLECTOR ZERG & NOISE CALIBRATION: ")8° Please Wait..."
14269 MNocurrent=(Filament(1)=0) AND (Filament(2)=0)

14372 OUTPUT 9sMn$C0,Z-Rocurrent)

14375 MAT Mew_zeroes= (O3

14378 Mty

14381 WALT (1+54)

14394 1IF HOT Hocurrent THEH

14387 !

14390 ! Scan magnet for lowest zere if filawents have currents
14393 GOSUE Scanfor_min

14336 I Max_count{40000 THEN

14393 QUTPUT BsMn$(1,1)

14402 Hu=1

14405 05U Scanfor_min

14408 GOTO 14507

411 ELSE

14414 PRINT USING "16/,K";"CAN’T FIND A GOOD ZERQ-POSITION
1417 {Tunk

14420 60SUB Restore

14423 SUBEXTT

14426 END IF

14429 |

14432 Scanfor_minzZero location=300

14435 OUTPUT 8 USING "4R,42":"$0FJ",Zero_location-7*Peak_inter/8
14438 WRIT 2

14441 Min_count=1 .[+99

14444 Max_count=0

14447 FOR C=7 TO O STCP -1 | find magnet-setting giving lowest zero
14450 Mag_pos=INT(Zero_location-(xPeak_inter/§)

14453 IF Mag_pos?0 AND Mag_pos{l.E+4 THEN

14456 QUTPUT @ LSIHG “4R,42";"$0F )", Mag_pas

1159 DUTRUT B;"sIDU”

14462 EHTER 8;Tount

14465 IF Mu=0 THEN DISP "Looking for best zero-position (CUPY ";Mag_pos,lount
14468 IF Mu=1 THENW DISP "Looking for best zero~position (DRLY) “;Mag_pes,Count
14471 IF CountMin_count THIN

14474 Min_count=Lount

149 Mag_min=Mag_pos

14480 END 17

14483 If Countax_count THCN Max_count=Count

14486 [N I

14489 REAT C

14492 QUTPUT 8 USING "4R,42";"$0F 1" ,Mag_min

14495 QUTPUT B:Mus(0,12

14498 RETURN

14501 END IF

14504

14507 Hours=(TIMEDATE-Noise_tines/2600 ! hours since last collector-noise measurement
14510 1F Hoursd6 THEN Check _noise=1

14513 FOR #=0 10 Daly)0

14516 DUTPUT &;MagM,10

14519 Count_time=14-4¥M+6xCheck noise

14522 MAT Sums= ()

14525 FOR Ct=-5 10 Count_time

14578 DUTPUT 8;“$IDy"

14531 ENTER 8:Count

14524 0ISP Collector§¢My;" ZEROES";TRB(1B);CHRS(128+(Ct20));Count+1;Cn$, TABCAD) ;Count_tinme-Cisl
14537 IF Ct)0 THEN

14540 Reading(Ct)=Count
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14543 CALL Sums(Sums(#),1,0,Count,0}

14546 END IF

14549 NEWT €t

14552 (alc_sigmafCount_noise(),Suns(3),5uns{%),Count_time)

14555 Est_zero=Sums{(3)/Count_time

14558 FOR I=1 70 Count_time ! Z-sigma rejection of outliers

14561 IF ABS(Est_zero-Reading(I})s2*Count_noise(M) THEN CALL Sums(Sums(*),-1,0,Reading(D),lount_time)
14564 KEWT I

14567 Calc_sigma(Count_noise(M),Suns(3),5ums(4),Count_time)

14570 IF Check noise THEM Hew_noise()=Count_noise(t)/Mx(M) 1 noise in ml

14573 New_zeroes(M)=Suns(3)/Count_tine

14576 NEKT M

14575 PRINT USING "338,7R,9%,0A,/";FNURSC" CUP "3, FRUnSC" DALY "/

14587 PRINT FNHS{"ZERDES: ™8 {counts/second)"; TRBCIE); INT (New_zaroes(0)); TABCSL s INT (hew_zeroes(1))
14585 IF Check_noise THEN PRINT FNHEC"DRRK-NOISE:*)8"  (ml/second)”;TABC(3S);DROUND{New_noise(0>,3);TABCS0); DROUNDNew_noise(l),2)s
CHR$ 10D

145688 GOSUB Restore

14591 IF New_zeroes(0))800 OR New_zeroes(03(200 OR (Daly AND (New_zeroes{1)3900 OR New_zeroes(1){300) THEN Bad_readings
14594 IF Check_noise AND New_noise{0>>.1 OR New_noise(1)>.01 THEN Bad_readings

14597 IF Check_noise THEN Hoise_time=TIMEDATE

14600 Zero_time=TIMEDATE

14603 MAT Ze= Hew_zeroes

14606 MAT Hoise= New_noise

14609 SUBEXIT

14612 |

14615 Restore:QUTRUT B;Mm$(Hu,Itine) | restore collector, integr. time

14618 OUTPUT § USING "4R,42";"0FJ",B I restore magnet-position

14621 RETURH

14624 !

14627 Bad_readings:Noise_time=(

14630 Subflag=l

14633 FOR P=1+Full_auto 70 1 STEP -1

14636 PRINTER IS PrireP)

14639 IF P=7 THEN PRINT USING "3/,80A,/,BOR,/";RPTSC %" 80y RPTS( =" 80

14692 PRINT USING “K,/,K";" ZERDCES) MUST BE BETWEEN 400 AND 80C "," NCISE MUST BE 0.1 mb (CUP), <.01 mU (DALY) ©
14645 PRINT USING “2/,K,/":"CHECK "BFMHSC"GAIN“J8" (x1 FOR CUP, L1E-05 fmps Full Scale FOR ORLYD"
14648 PRINT FNHSC"OFFSET™)8" (ABOUT 5.50 FOR CUP), "BFNHS("ZERG™E" (BALY)"

14651 PRINT USING “3/,K,/";"RE-TAKE ZEROES BY PRESSING “8FNUn$C"CTL")&" Z DURIHG BHC"

14654 IF P=2 THEN PRINT USING "/,80R,/,80R,4/"sRPTS("%",80),RPTSC " 80)

14657 HEAT P

14660 Clunk

14663 SUBEND | ~----- e

14666 1

14669 Mfocus:5UB Mfocus(Stripchart,Lognon,Tinel, INTEGER T_t,Foc(*),28) | Manual focus-change

14672 OPTION BRSE 1

14675 INTEGER Maxplate(8),Minplate(8),Pr

14678 DIN P$(BIL53

14681 COM Magnets Meoef{#),INTEGER L,Aside,Peak_inter,Coarsenag(lsl), Hagnet(0:24,2), Coarse

14684 COM /Keyboard/ Cn$,Li%,Cb$,0u8,06,Clears

14687 COM /Specs/ Mx(B:1),Ions,Ze0:1), Nosels1)

14690 COM /Daly/ INTEGER Mu,Daly,Mm$(0:3,25081,0aly_ok<0:24),Ff$(0:1,2)[4]

14693 COM /Filaments/ Filament(#) ,Fil$(*), INTEGER Hfils,f8

14696 MAT Maxplate= (999)

14693 MAT Minplate= (D)

14707 Maxplate(B)=540

14705 Minplate(B)=460

14708 1_1=2

14711 QUTPUT BsMmg(Mu,I_t) 1 .2 second integr-time

14714 QUTPUT KBD;Cleards

14717 FORI=1170 ¢
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14726
14723
14726
14729
14732

14735
14738
14741
14744
14747
14750
14753
14756
14759
14762
14765
14768
1471
14714
14777
14780
14782
14786
14789
14792
14795

PE(13=FNHECURLS(ID)
NEHT I _
IF MOV Stripchart THEN

PRINT USING "K,2/,K";"MANUAL-FOCUS ROUTINE: *,"Press a softkey or a numher-key to indicate which plate to focus,”

PRINT USING "K,2/,K,7"s"use "SFHHSC"KNOB")R™ or up/down arrows, or the + - keys to adjust setting of plate.”,"Press "SFNH$(
"k9")8" to escape.”
FRINT “(NOTEx You can focus in this way but with real-time 1o0n-beaw graphics if"
PRINT “a BEAM CHART ¢ k3 during BMC) was in use hefore the manual-focus request)”

ENDTF

A=KNDBK

Plates=1

PHCL=FHBISCL")

1 t=2

FOR I=1 T0 &+hf1ls
ON KEY T LABEL *

NERT I

0N KEY 9 LABEL *

IF Stripchart THEN
GRAPHICS OK

ELSE
GOSUB Print_plates
PRINT TRBRY(1,16);"PLATER"
FRINT TRBRY(1,17);"SETTING"

END IF

GOSUB Print_values

5010 14852
|

PLATE "8UALSCTy GOTO 14792

ESCAPE" GOTO Exit

14798 Print_plates:FIR I=1 T0 &:Mfils

14801
14804
14807
14810
14813
14816

IF NOT Stripchart THEN PRINT TRBRV(LE+(I-1)7,16);1
HERT T
RETURN

|
THAGE "FOCUS: 1 *,3D,"
IMAGE "FOCUS:", B¢3K, 58, 30)

Vi u,gﬂ’u 2 -:’30’«

443,

14819 Print_values:IF HOT Stripchart THEN

14822
14825
14828
14831
14834
14837
14840

14843 Plates:DISP USING 14B16;P§(1),Foc(ly,P3(2),Foc(2),PE(3),Foct2),PE4), Foclt), P

)

14846
14849
14857
14855
14858
14861
14864
14867
14870
14873

FOR I=1 TG 6+Nfils
PRINT TABRY(10+¢1-10%7,17)sFoc(D}
NERT T
ELSE
G05UB Plates
END IF
RETURN

RLTURN
|
IF HOT Stripchart THEN GOSUB Intro
Fnter_bean(Counts,Mv,L,I_t,Pr)
WRTT .10
ON CYCLE .195 505U Query_bean
O KBD ALL 60SUB Change_plate
ON KNOB .10 60SUB Change_setting

60T0 14870
!

14876 Query_beansEnter_beam(Counts,My,L,2,Pr)

14879
14882
14885
14888
14891

IF Pr=3 THEN [xit
T=(TIMEDATE-TimeD) /60
IF Stripchart THEN
IF NOT Logmon THEH DRAY T,Mv
IF Logmon THEN DRAW T,L6TCABS (Mu+ CHOT Mud))

5 ",3U,“
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14894 ELSE

14897 IMAGE 28," m{",d,K," ", 34K

14900 [OISP USING 14897:MagnetiL,1),DROUND(Mu, 4

14903 END IF

14306 RETURN

14909

14912 Change_plate:CALL Kybrd(KBD$,K)

14915 SELECT K

14918 CASE 49 TO S4+Hfils keys 1 thru 7 or § pressed
14921 lastplate=Plate

14924 Plate=k-14

14927 CASE -207 10 -20244fils ! keys ki thru k7 or kB pressed
14930 Lastplate=Plate

14933 Plate=K+208

14926 CASE -162,43 | up-arrow or plus key pressed
14939 (Change=l

14342 GOTO 15020

14945 CASE -170,45 ! doun-arrow or minus key pressed
14948 Change=-1

14951 GOTO 15020

14954 CASE -199 ! k9 pressed
14957 GOTO Exit
14960 CASE -176 I PRUSE key pressed

14963 PAUSE

14966 CASE ELSE

14963 Clunk

14972 ROTURN

14975 END SELECT

14978 BEEP 440, .08

14981 IF NOT Stripchart THEN

14984 GOSUR Print_plates

14987 Intro:PRINT TRBWY(11+(Plate-1)%7,18);Ci%:PlatesCng
14990 EMDIF

14993 IF Stripchart THEN

1499  Pé{Lastplate)=FNH$(UALS (Lastplate))

14999 P§(Plate)=FHB1$(URLS(Flate))

15002 6OSUB Flates

15005 END IF

15008 Setting=foctPlate)

15011 RETURN

15014 I

15017 Change_setting:Change=INT (KNOBK/2)

15020 Setting=Foc(Plate)+(hange

15023 If Setting)=Minplate(Plate} AND Setting{=Maxplate(Plate} THEN 15050
15026 IF Setting{Minplate(Plate) THEN

15029 BEEP 100,.1

15032 Setting=Mimplate(Plate)

15035 END IF

15038 IF SettingMaxplate{Plate) THEN

15041 BEEP 2000, 1

15044 Setting=Maxplate(Plate)

15047 END IF

15050 Foc(Plate)=Setting

15053 IF NOT Stripchart THEM PRINT TABRY(10+(Plate-1)%7,17):Foc(Plate)
15056 IF Stripchart TREN GOSUB Print_valuss

15059 QUTPUT 8 USING "244R,42)":"$0F "8Z8[10-Plate, 10-Platel, Setting, "$0MU", Setting
15062 RETURN

15065 Exite{fF CYCLE

15068 OFF KNOB

15071 OFF KBD
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15074 SUBEND | s i e
15077 1

15080

15082 NaprkesSUB Nspike

15086 1 define values for a new spike

15683 OPTION BASE 1

15092 COM /Spikedrun/ Spike$,Spikedrun_ratio$(*},Spike_ratio(#),Natural_ratiolx}, INTEGER Iso_dif(*),Spikedrun_iso(#),Spkdrun_ref
15095 BIM Response$(5)[501,Prompt$<5)36], Usedh), Ranga(5,2)

15098 CALL Dispikes

15101 OFF KLy

15104 OFF KNDB

15107 PRINT TABRY(1,16);"ENTER HUMBER (1-20) AND NAME {must include element-sywbol) OF MEY SPIKE:"
15110 PRINT TABRY(1,18):"(e.a. "BCHRSCIDE"S,S5r KRL"SCHR$(3436" . [nter 0,0 to return to BHC"
15113 IHPUT Spike,Spikes[l,8]

15116 IF Spike=0 THEN SUBERIT

15119 IF Spike>20) THEN 15107

15122 REDIM Prompt$(4),Response$(4),Use4),Range(4,2)

16125 DATA REFERENCE TSOTOPE (eg 86 for Sr),NONRRBIDGENIC 1507 #1 ‘eq 84 for 5r),HONRADIOGENIC ISOT #7 (eq 88 for Sri,RADIOGENIC IS
0T if any; eg B7 for 5r

15128 OAte 27,77,7%,"",10,300,10,300,10,300,-1,-1

15131 READ Prompt$(x),Response$(x),Range(¥)

15134 HRT Use= (1)

15137 Forn(Prompt${x}, Responsed(#),Use(#) Range(x},4,1,E)

15140 IF £ THEN SUBCKIT

15143 Spkdrun_ref=UAL{(Response$(l))

15146 Spikedrun_iso(1)=URL(Responze$(2))

15119 Spikedrun_isocZ2)=URL{Response$(3))

15152 Spikedrun_ise(3)=0

15155 0N CRROR GOTO 15161

15158 Spikedrun_iso{3)=UAL(Response$(4))

15161 OFF ERROR

16164 FOR I=1 10 3

15167 Spikedrun_ratio${I7=URt$(Spikedrun_iso(I))8" / "SURLE Spkdrun_ref)
165170 NERT I

15173 REDIM Prompt$(5,Responsed(5y,Use(S),Range (5,2

15176 Prompt$(1)=Spikedrun_ratio$(1)8" OF HATURAL ELEMENT"

15179 Prompt$(2)=Spikedrun_ratio$(2)8" OF HATURAL ELEMENT"

15182 Prompt$(3)=Spikedrun ratio$(1)4" OF SPIKE"

15185 Pronpt$(4)=Spikedrun_ratic${Zi&" OF SPIKE"

15168 IF Spikedrun_ise(3) THEH

15191 K5

1519 Use5)=l

15197 Prompt$(5)=Spikedrun_ratio$<Dd" OF SPIKE®

15200 ELSE

15203 =4

15206 Use(5)=0

15209 END IF

15212 DATA 0,9E99,0,9£99,8,9£99,0,9€99,0,9E99

15215 RERD Range(w)

15218 MAT Response$= (77"}

15221 Forn(Prompt§(*),Responsed(*),Use(*), Range () N,1,D)

15224 IF [ THEN SUBERIT

15227 Matural_ratio{1)=URL{Response$il))

15230 Matural_ratio(2)=UAL{Response$(2))

15233 Spike_ratiof])=UAL(Response$(3))

15236 Spike_ratio(2)=URL(Response$(4))

15233 IF W=5 THEN Spike_ratio¢3)=URL(Response$ (%))

15242 FORI=1 103

16245 IF 143 DR H=5 THEN Iso_dif(I)=Spikedrun_iso{I)-Spkdrun_ref

15248 NERT I
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15431 IF Peak(M)=0 THEN Scan_all=l ! if no value for this peak, must scan all peaks. Should prevent errors fron early Data-exits

15434 NERT I
15437 IF Daly_count(N THEN Hu=0 ! Stay on Daly if all peaks swall encugh
15440 Uaits]
15843 FOR I=1 10 W1
15446 | increase wait-time if change in isotope is more than 107
15449 IF RBS(Magnet (Order (I, 13-Magnet(Order (I+1), 1)) )Magnet{Order D), 10710 THEN Uait=2
15452 HNEXT I
15455 QUTPUT 6;Mm$(Mu,1)
15458 IF MoHu THEW URIT 6
15461 MAT Peaks (0
15464 FOR J=0 70 1
15467 FOR T=(NOT DDelx] TO Me(NOT J3+J STEP (NOT J)-J 1 Step-scan up, doun over isotopes
15479 If Scan_all OR I=1 THEN
15473 GOSUB 18518
1547 ON Pr GOTO 15462,15443,15443
15479 END IF
15462 NEXT L
15485 RERT J
15488 DISP
15431 Q=(HAH{Peak (*)) 3403
15494 IF Q=0 ANC Mu=D RND Daly=1 THEN 1 use Daly for data-taking 1f all peaks {35 al & Daly-variable=t
15497 M=t
15500 QUTPUT 8;Ma$(Hu, 1)
15503 PRINT “"ON DALY"
15506 GOTO 15461
15509 END IF
15512 Data_daly=Hu=(Daly=1)
15515 SUBERIT
15518 Correct(Ff$(x),Mnti%),Filament (%) Magnet (Order(I),2),Mu,1,Coarsemag(l),Foc(x))
15521 FOR K=1 10 Waitel
15524 IF Ie(K(=lait)=(I=H) THEN 15539
15527 Enter_bean(0,Mv,0rder(D),1,Pr)
15526 IF Pri THEN Rough
15533 DISP "QUICK SCAN:  ";Ci%:Magnet(Drder (I3, 1);Cn$:TRB(25); DROUND (MY, D) s "nl"
15526 I KoUait THEN Peak(I)=Peak(I)+Mu/Z
15535 NERT K
2 I Peak{I){=.0001 THEN Peak(I)=.0001 ! Protect against apparent zero-peaks
£ RETURY
8 Escape_roughsScan_all=0
51 Escapes]
554 HAT Peak= (0D
15557 SUBEND ¢ -- i s e e e
15560 1
15563 1
15566 InterferesSUB Interfereill,Tn,Bkrds(x),INTEGER MagposQ(x),Nusber_peaks,Subflag,Bre_out,Hext run)
15563 OPTION BASE 1
15572 COM /Interfere/ Interfera(x},Interf nsecs,Interf mon_cts(¥),Interf mon_time(x),INTEGER Long(¥}
15575 COM /Specs/ Mx{0:1),Tons,Ze{0:17, Noised0s1)
15578 COM /llaly/ THTEGER Mu.Daly,Me$¢8:3,208],0aly_ok(0:24),Ff8(0:1, 20041
16561 COM /Filaments/ Filament(x),Fil8¢x), INTEGER Nfils,Filnus
15584 I monitor for iscbaric interferences
15587 DIM Sums(5)
15530 FOR I=0 70 19
15593 ON KEY I LABEL "" CALL Clunk
15596 HEWT T
15599 IF Rutoxfull_auto THEW O XEY O LRBEL *  BMC* GOTO Bac_out
15602 IF Autosfull_auto THEN ON KEY 1 LRBEL " NEXT RUN" GOTO Hext_run
15605 OM KEY 9 LRBEL " ESCRPE" GOTO 15698

Y LI er

90



15251 A=POS¢Spikedrun_ratic$(3),"/"}

15254 IF Spikedrun_150(3) THEN Spikedrun_ratio$(3}(R,R1="+"

15257 FOR Drave=1 10 0 STEP -1

15260 ON ERROR GOTD 15275

15263 ASSIGN 8Pathl T0 “SPIKC:INTERNAL,4,"8URAL$(Drive)

15266 OUTPUT Pathl,Spike;Spike$,Spkdrun_ref,Spikedrun_150(%), Spikedrun_ratio$(x>,Iso_difiey,Spike_ratao(x) Natural_ratio(#)
15265 RSSIGN EPathl 10 =

15272 SUBEKIT

15295 NEKT Orave

15278 DISP FHHSC"UNRBLE 7O STORE SPIKE-DATR ON EITHER DISK™)

15281 Clunk

15284 GRIT 3

15267 SUBEHD 1 —mmemmm oo e v o e --
15230

15293 1

15296 Rank:SUR Rank(Rp,REAL Peak(x), IHTEGER L N,Mip,Ref,Order(x) Magnet (%))
152930 sort the Peak array by descending peak-intensity & store in Order(x)
15362 FOR I=1 70 M-1

15305 HePeak(D)

15308 FOR J=I+1 TO M

15311 IF Peak(1){=§ THEN Hextj

15314 R=Peak (]}

15317 Peak{J)=Peak (1)

15320 Peak(I)=}

15323 E=Qrder{D)

15326 {rder(I)=0rder (3

15329 Drder (D)=L

16332 NextyeHEHT J

15335 NOWT 1

15328 FORI=1 70N

15341 IF Hagnet(Order(I},1)=Ref THEN Rp=I IRp is order of ref-pk. in Magnet-list
15344 NOWT 1

15347 Mip=Drder(1> ! Mip is order of Host Intense Peak 1n Magnet-list

15350 L=Mip

15352 QUTPUT & USING "4A,42";"80MU" Hagnet(l, 1}

15356 GUBEND | mmmmmrmrs o smm s s o i e
15359 !

15368 1

1531 1 rapid pesk-scan to determine rough peak-heights & ratios

15374 |

15377 OPTION BASE 1

15380 COM /General/ 8,INTEGER Prir(x),Subflag,futo,full_aute,Foc(x),I t
16383 (M /Specss Ma(0s1),Tons, Zed0s 1) Norse(0sly

15386 (OM /Daly/ INTEGER Mu,Daly,Mn$(0:3,20(81,0aly_ok(B224),F 801,041
15383 COM Magnet/ Mooef{x),INTEGLR L,Aaide,Peak_inter,Coarsemag{0:1},Magnet{0:24,2),Loarse
15392 C0M /Filaments/ Filament(x),F11§06) INTEGER Hfils,F@

15395 INTEGER Pr

15358 FOR I=utoxfull_autoxZ T0 19

15400 0N KEY T LABEL "" CALL Clunk

15404 HEXT 1

15407 O KLY 9 LRBEL “  ESCAPL® GOTD Escape rough

15410 GOFF KBD

15413 M=ty

15416 Subflag=0

15419 Escape=0

15422 Daly_count=0

15425 FOR I=1 70

15426 IF Daly_ok(Order?I>> THEN Daly_count=1+0aly_count
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15608 INTEGER Pr

15611 Subflag=l
15614 FOR M=1 T0 ¢4
15617 IF (Interfere(M,12=0) OR Long(M) OR Interf_mon_cts(M,U/Z+1> THEN 15677
15620 QUTPUT B USING "Z¢4R,423";"$0FJ" MagposO(M+Nunber_peaks), "$0MU", Interfere(M, 1)
15623 AT Sums= (D)

15626 Zero=(Bkrds(1+l,M+Humber_peaks)+Bkrds(Z+U,HHumber_peaks))/2

15629  FOR K=-7 10 Interf_nsecs
15632 Enter_beam{Counts,Mu,1,1,5ubflag)

15635 QUTPUT 8;"$ICL"

15638 ENTER 851

15641 IF Subflagdl THEN SUBEWIT

15644 IF K30 THEN CALL Sums(Sums(*},1,Counts,T-Tn, 0

15647 DISP "INTERFEREHCE-MONITOR PK: “sCHR$C129) s Interfere(M, 1) CHRS(128); THBC45 ) CHREC128+ (K30))s Interf_nsecs-K+1;CHR$(128
2" "sDROUNDCMY, 305 "l

15650 HEMT K

15653 Interf mon_cts(M,U/2+1)=5ums(1)/Interf nsecs-Zero | monitor peak-height in cts/sec
15656 Interf mon_time(M,U/2+1)=Sums(3)/Interf nsecs | average time of mon-pk
15659 FOR K=M+1 10 4 | share monitor peak data for multiple-interferences
15662 If Interferek,l)=Interfere(M,1) THN

15665 Interf_mon_cts(K,U/2+1)=Interf non_cts(M,U/2¢1)

15668 Interf mon_time(K,U/2¢1>=Intert_mon_time(H,U/2+1)

15671 END IF

15674 HENT K

15677 NEKT M

15680 SUBEXIT

15683 Bmc_outsBme_out=1

15686 SUBEKIT
15689 Next_runsiext_run=l

15692  SUBERIY

15695 1

15698 Subflag=4#(Auto=0)

15701 SUBEND! ~msmmmmmmmm i s s s s s e
15704

15707

5710 Writedata:SUB Uritedata(Aver(x),Ratio$(x),Ffile,Na$,Signa$ (), Deltas (%), Aec (%), Pk, Time,F1lcurr, INTEGER Block,Run,Sample,N,Data
_collector Prir{s))

157113 1 store data for block on disk

15716 PRINTER IS Prir(®)

15713 [Date$=DRTESCTIMEDATED

15722 ON ERROR 607D 15785

15925 OFF KBD

15728 SUSPEND INTERRCTIUE ! Lockout keyboard during data-urite operations

15731 RSSIGN 8Pathl T0 "LRES:INTERNAL,3,1"

15734 ENTER 8Pathlzlres ! last file used

15737 Lres=Lres+1-500%(Lres?499) | Increment last file used (maxk files is 500)
15740 ASSIGH 8Pathl 70 "LRES:INTERNAL,4,1"

15743 QUTPUT BPathlsLres
15746 IF Block(=1 THEN Ffile=Lres

5749 ON LRROR GOTQ 15785

15752 RSSIGH BPathl 7O "RESDIR:INTERMAL,4,1"

15755 QUTPUT BPathl,Run;Sample,Date$,Na$,ffile,Lres

15758 OH LRROR GOTO 15794

15761 RSSIGN BPathl TO “RESULT:INTERNAL,4,1"

15764 QUTPUT @Pathl,lressNa8ll, 101, Ratio$(x),Auer(*),Signas (), ficc(x),Deltasix), Pk, N, Data_callector,Block,Time,Filcurr
15767 HSSIGN BFathl 10 »

15770 RESUME INTERACTIVE

15772 OFF CRROR

15776 PRINTER IS CRT

15779 SUBERIT
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5782 !

15785 PRINT USING “2/,100,5(K),2/"; “sxsx DRTA-DIRECTORY URTTE-ERROR, RUNS ".Run,”  BLOCKY ",Block," wwsx"
15788 GOTO 15770

1579 1

15794 PRINT USING "2/,10%,5¢K),2/"; "oeex UNABLE TO STORL UATR FOR RUNK ",Run,” , BLOCKY ”,Block,” wsxx"
15797 60T 15770

15800 SUBERD 1 ---mmmmmmmmmmm s s e e o e

15803 ¢

15806 !

15809 Printres:SUB Printres(INTEGER Printer,Run,REAL Escape,OPTIONAL REAL Filel,File?)

15812 | print out the 1setope-ratio results for a run (get from disk)

15815 DPTION BASE 1

15816 IHTEGER Sample,N,Data_collector,Block

15821 REAL Pk, Roct?),Ruer(T)

15824 DI Ratio$(T)[71,0ate$(12],Na$0501, 08071, 0e1 ta8(7)(101, Sigmad (730101, Hame_fragsl10l

15827 10UTPUT KBO;CHR$(ZH5)8CHRS(TH)s

15830 D¢=" D"

15833 OFF KNOB

15836 Y KEY 9 LABEL *  ESCAPE" GOTO 15977

15839 PRINTER IS Frinter

15842 IF HPAR{4 THEM

15895 DN ERROR GOTO 15953

15848 RSSIGN &Pathl T0 "RESDIR:INTERHAL,4,1"

15851 ENTER @Pathl,Run;Sample,Dates,Na$,Firstfile,lastfile

15854 If Firstfile=0 THEN Firstfileslastfile-10

15857 IF Printer>! THEN PRINT USING "2(/,K),/":RPT$C"H*",40),RPTSC %", 40)

15860 PRINT USING “25R,20,7¥,4R,20,154,K,7,K";"DRTA SUMMARY TOR BRRRELY “,Sample,"RUNE",Run,Date$,Na$
15863 IF Printer)! THEN PRINT

15866 ELSE

15869 Tirstfile=filel

15872 Lastfilesfile2

15875 END IF

15878 FRINT "BLOCK";TAB(B);"RATIC"sTRB(1E);"AUERAGE™;TABC26); “"SIGHAY" s TAB(34); "STGHAMEANL" s TRB(4R) s "DELTRA" 1 TAB(S4); "nl REF-PK";THB
{65 "FilCurr";

15881 PRINT USING “24,K";"Minutes®

15884 IF Printerl THEN PRINT

15887 FOR K=Fuirstfile 10 LastfilesS00x(Firstfiledlastfile)

15890 I=K-500x(K)500)

15892 ON ERROR GOTO 15962

15895 ASSIGN @Pathi TO "RESULT:INTERMAL,4,1"

15899 [NTER BPathl,I;Name_fragh,Ratio$(*),Ruver () Sigma$(*),Rec(*),Deltas(») Pk N, Data_sollectsr,Block, Time,F1lourr
15902 IF Block=0 THEN

15905 FRINT USING "2¢,26%,K,2/";"sxxex RUN RBORTED wwmax”

15908 ELSE

15911 FOR J=1 10 §-1

15914 IF J=1 THEN PRINT TREB(Z);URL$(Block>80$C1,1+Data_collectorls

15917 PRINT TAB(7);Ratio$(J);TRBCIS);UROUNDCRuer(J),605TRBC26); Signab(J); TRBC4) s DROUND{Recl), 305 TRB(A6) ;Daltab()):
15920 TF J=1 THEN PRINT TRB(SS);DROUNDCPK,3);TRB(G4)sFilourrs TRBC(T3);GROURD Tine, s

15973 FRINT

15926 HLUT J

15929 IF Printer>l THEN PRINT

15932 END If

15935 MERT K

15930 IF Printer?l THEW PRINT USING "/,K,/,K,5/"5RPTSC"¥x" 407, RPTS("%" 40)

15941 IF Printer=1 THEN PRINT

15944 PRINTER IS CRT

15947 OFf ERROK

15950 SUBERIT

15953 PRINTER IS CRT

15956 PRINT USING “7,3(K),/";"wewss UNRBLE TO RERD DIRECTORY FOR RUME ",Run,” mmexxx”

92



15959 GOTO 15947

15962 PRINTER IS CRT

15965 PRINT USING “2,7CK3,2";"swxx% UNABLE 70 RERD DATA FOR BLOCKY ",Is1-Firstfile,"  RUNB “,Run,”  FILEH ",I," wwnss"
15968 PRINTER IS Printer

15971 GOTO 15935

15974 1

158977 Escape=1

15980 SUBDND [ =-morm smmwms v e e e o s
15983

15986 !

15989 Tineconst_corr:SUB Timeconst corr(Corr_(¢),RERL Resdecay(*),Rau_peaks(#),INTEGER H,Integr_time(x),Delay time(s))
15992 | do corrections for resistor tive-constants, to depth of 3 sets

15935 QPTION BASE 1

15998 REAL Aupk(B),Peak(300),Itine(8)

16001 HAT Aupk= RSUM(Raw_peaks) | average peak-heights for each isoteope
16004 HAT Itime= Integr_timetDelay time | total peak-time for each isotope
16007 Total=SUM(Iiime) I set tine

16010 1=0

16013 FORI=1 T& N ! array of peak-heights for each second, 4 sels desp
16016 FOR J=1 10 Itame(I)

16019 [=T+1

16022 P=Rupk(D)

16025 Peak(T)=p

16028 Feak(T+1*Total =P

16031 Peak(1+2¥Total)=f

16034 IF T+3xTotal{300 THEN Peak{T:JxTotal)=p

16037 HEWT J

16040 HEXT I

16043 Ct=0

16046 FOR I=1 TOH

16049 Reach=[t#l ! First donor-peak {(Ist sec. of [th-pk Z-sets-previous)
16052 Timeconst_corr=0

16055 FOR J=t 10 Itime(D)

16058 {t=(t+l

16061 IF Dielay tine(I) THEN

16064 Last=(1+3#Total-1 ! Last donor-peak (previous second)

16067 FOR T=Last 1D Reach STEP -1

16070 Z=Last-T+1

16073 IF {Resdecay(2)=0) Ok (Z=B0} THEN 16085

16076 Timeconst_corr=Tineconst_corr+Peak{T)*Resdecay(Z) | effect of donor peak

16079 HEAT T

16082 [NDIF

16065  HEHT J

16088 Lorr_(D)=-Tineconst_corr/Bupk{I)/Integr_time(I) | average fractional correction required for receiving peak
16091 NEKT 1

16094 DISP

16097 SUBEND | - o
16100

16103

16106 Resdecay:SUB Resdecay(REAL Resistor_const(#),Resdecay(*)y ! calculate B0 seconds of resistor-decay effects
16109 FOR I=2 10 & STEP 2

16112 IF Resistor_const(I)=0 THEN Resistor_const(Ii=l

16115 HEWT 1

16118 FOR I=1 70 80

16121 T1=I- 5§

16121 Resdecay(I)=Resistor_const{1)*ERP(-T/Resistor_const{2))+Resistor_const(3=ERP(-T/Resistor_const(4))+Resistar_const(Gi#EHP(-

T/Resistor_const(6))

16127 IF Resdecay(I)(1.E-8 THEN SUBERIT | ignore DIC tails of (.01 ppm
16130 NEKT I

16133 SUBEND | - == -~
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16136 !

16139 4

16142 HagprtzSUB Magpri(INTEGER Coarse,Magnet(*} ,Niso)

16145 PRINT USING "K,2D,8%,K,4D";"CORRSE-MAGHET RANGE: “,Coarse, "Re-187 Magnet-setting: “,Magnet(G,2)
16148 FOR J=0 70 12 STLP 12

16151 FOR I=1+] 70 124)

16154 IF DNisa THEN 16163

16157 PRINT TRBCE%(I-1)-2):Magnet<I,1);

16160 HNEMT 1

16163 PRINT

16166 FOR I=1+] 70 124]

16169 IF DNiso THEN 16184

16172 PRINT TRB(E*(I-J0-2):Magnet(I,2);

16175 REWT I

16176 PRINT

16181 HEKT J

16184 PRINT

16187 SUBEND | - -- o
16190

16193 1

16196 Decay:SUB Decay(Reduced_current,flashed,Hinbean, Maxgrouth, Tabort, INTEGER Block)
16199 |

16202 | monitor decay/growth of beam, flash if noisy.

16205 OPTION BRSE 1

16208 COM /General/ 28,INTEGER Prir(x),Subflag,futo,full_auto,Foc(}, 1t
16211 COM /Specs/ Mx(D:1),Ions,Ze(0:1}, Hoise(Osl)

16214 COM /Daly/ INTEGER Hu,Daly,Mnb(0:3,2)081,0aly_ok(0:245,F1$(0:1,2)04]
16217 UOM Magnet/ Meoef(x),INTEGER L,Rside,Peak_inter,loarsenag(0:1),Hagnet(0:24,2),Coarse
16220 COM /Filaments/ Filament(%),Fil$(x),INTEGER Wfils,fB

16223 DIM Suns<s)

16226
16229 INTEGER Pr

16232 FOR I=RutexFull_autex? T0 19

16235 ON KLY I LABEL "" CALL Clumk

16238 NERT 1

16241 ON KEY 9 LABEL *  ESCAPE" GOTO 16406

16244 OFF KBD

16247 OUTPUT 8sMn$(Mu, 1)

16250 Hsec=10¢5%(Block=0)

16253 Subflag=0

16256 Flashed=0

16259 IF Block=0 THEN Reduced_current=0

16262 T0=TIMEDATE

16265 AT Suns= (0D

16268 FOR Y=0 70 Nsec

16271 Enter_bean(¥,Mu,1,1,Pr)

16274 1F MudZ RND Y AHD Mudlast musZ THEN Mu=last mu | crude dropout protection

16277 Last_nutly

16280 DISP "CHECKING BERM HOISE AND DECAY  “sNsec-Y,OROUND(Hu,4);" wl"

16283 IF Pr)1 THEN Decay

16286 IF Y THEN

16264 CALL Sums{Sums(®),1,Mv,Y,10}

16292 ENDIF

16295 HEXT Y

16298 CALL Slope(Sums(x),S1ope,Int,Scatter mu,Slope_sig, (Nsec))

16300 flu_bean=Sums(1>/Hsec | average bean in millivolts

16384 Decay=Slopexbx100/Av_bean | beamchange in A/ninute

16307 Decay_sigua=Slope_sig#60¥100/Ry_bean ! uncertainty in Zbean decay

16310 MNoise_percent=100%Scatter_nu/Ry_bean

16313 PRINT USING “7,3CK),8%,3(K),4A, k" "BEAM-CHRNGE= *,OROUND (Decay,2)," SAMIN.","NOISE= “;DROUND(Noise percent,2),” %/5EC."
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16316 Theor_noise=5QR(Noise(Mu)*Z+Ay_bear/Ions)

16319 MNoisy=(Hoise_percent.5) AND (Scatter_mu)Z 5¥Theor_noise) ! beam 15 defined as noisy if » 0.54/second noise and ) theoretica
1 noise

16322 IF HOT Hoisy MHD (DecaytZ*Decay_sig))-18 THEN Check_growth

16325 |

16328 | bean either noisy or decaying rapidly

16331 T=(TIMEDRTE-TD)/60

16334 PRINT USING “3(K),/":"(decay or noise exceeds tolerances  “,DROUND!Tabort-1,2)," minutes 1o abori or flash)"
16337 IF TTabort THEW 16265

16340 IF Hoisy AND NOT Flashed THENW Flash

16343 Error_nessage(Pririx),3,"CAH'T PROCEED WITH RUNE “SUALSCRurdR" - UNSTRBLE R RAPIDLY DECAYING™)

16396 Subflag=l

16749 60T 16409

16362 !

16355 Flash: !

16358 Ervor_nessage(Priv(x),3,FNB1SC" HOISY BEAM "&" FLASHING TO “BURLSCINT(L150+Filanent(Hfils) /100008 AMPS™)
16361 Flashed=1

16364 LALL Filament(50,1.15#Filament(hfils),1,Nils) I 1ncrease sample-filament current by 157

16367 Uai t(TIMCDRTE, 170, Filanent (Hfils) Magnet(L, 1), Rute, Full_autor | wait Z mnutes after flashing

16370 CALL Filament(10,F1lament(Nfilsr/1 16,1, 0115) | restore original sample-filament surrent

16373 Uait(TIMEDATE,180,F1lament(Nfils), Hagnet (L, 1), futo,full_auto) | wait I minutes

16376 G070 16262

16379 !

16382 Check_growth: | is rate of beam-growth too large?

16385 IF Block=0 AND Reduced current=0 AND (Au_bean{Minbeam)*(Growth)Z*Haxgrowthy OR (Ru_beam’=Hinbean)*(GrowthMaxgrouths THEN
16388 1 reduce fil-curr if growthXMAX & beadMIN, OR IF growth)Z«MRX B beamiMIN (hefore 1st data-block only)
16391 Reduce(Reduced_current,Maxgrowth,Filanent (), 8fils) | bean-growth too large

16394 Uait(TIMEDATE,20,F1lanent(Nfils),Hagnet(L, 1}, Auto,Full_auto

16397 ON KEY 9 LRBEL " ESCAPE" GOTO 16406

16400 GOTO 16262

16403 END IF

16406 DISP

16409 QUTPUT ¥BOD;CHRS(255)8CHRS(75);

16412 SUBEND [ =mmrmmmmmmmm s s s s s oo e s

16415 1

16418 |

16421 ReducesSUB Reduce(Reduced_current,Maxgrowth,Filament(*),Incr_block,INTEGER Nfils)

164241 reduce filanent-current by 2.4% 1f beanm-growth is too great

16427 PRINT USING °/,3(K5,2/";"BERM-GROWTH EXCEEDS ASSIGNED LIMIT OF “,Maxgrowth,” Z/MINUTE®

16430 CALL Filament{10,Filament(Nfils)/1 .024,1,8f11s) ! reduce fil-current by 2.4%

16433 Reduced_current=Reduced_current+l

16436 Iner_block=0

16439 SUBEND 1 - e s ol o e

16442 ¢

16445 |

16948 Peaks:SUB Peaks(R,Peak_t(x),5et,Tn,Peak_height(*),Pmax,Ruer (*) , INTEGER N,Coarsemag,Mag_pos(*),Inteqr time(x) Uail tine(x),Isot
oped*), Bropouts)

16451 OPTION BASE 1

16459 1 This is the actual peaktop-jumping routine for data-taking, & includes real-time graphics & ratie-caleulation
16457 !

16460 COM sGeneral/ 8, INTEGER Prir(*),Subflag,fute,Full aute,Foc(#,I t

16463 LM /Keyboard/ (n$,(1$,Cb8,Cu8,08,C1eard

16466 COM /Specs/ Mx(B:1),Ions,Ze(0:1), Noise(G: 1)

16469 COM /Daly/ INTEGER Hu,Daly,Hn$<0:3, 20081, 0aly_ok(0:24),F1$(0:1,2)04]

16472 COM /F1laments/ Filanent(4),F1I$(400100, INTEGER Nfils,FB

16475 COM /Datal/ Peak(x),Pk,Interfere(x) Normal (23,700, INTEGER Data_1sa(*},Data_collector,Inv,Bre_out,Next run,Spike
16478 (OM /Datad/ Bkrds(x),Bkrd_var(*),Resdecay(*),INTEGER Sample,N prime,Nsets,Ref,Rf,Bkrd_rdgs(x) Bkrd sigma(x)
16481 INTEGER Pr,Int_time,Nrat(7),Nratios

164984 DIM Drat(7,38),5uns(5), Rsums(5Y, Taums(5) , Asunst7,5), Last_set(2,8), Decay$t 2]

16487 Decay$="bean-"
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16490 FOR I=0 70 19

16493 ON KEY T LRBEL ™" CALL Clumk

1649 HERT I

16499 IF Autosfull_auto THEW ON KEY O LABEL ° BMC" GATO 8mc_out
16502 If AutoxFull_auto THEM OH KEY 1 LRBEL "  NEKT RUN" GOTO Next_run
16505 ON KEY 9 LABEL *  ESCAPL" GOTO Cperator_exit

16508 OFF £BD

16511 MAT Nrat= (D)

16514 MAT Rsums= <0

16517 Dropouts=0 | § of GPI0-interface dropouts caught

16520 Dot_interval=9

16523 PRINTER IS5 CRT

16526 Spac=2%(H=0)-4x{N(5)

16529 MAT Peak_height= (0}

16532 HOUE 0,0

16535 (UTPUT 8 USING "4R,42";"$0F]" Mag_pos(l)

16538 WAIT 1 | allow time for magnet to switch from far-away bkrd positions
16541 Normal_delta=0

16544 J=0

16547 MAT Rsuns= (0

16550 Ref_bkrd=(Bkrds(1,R)+Bkrds(Z,R))/2 ! reference-peak background
16553 FOR I=1 T0

16556 IF I(OR THEN

16559 Ratio$=URLS(ReP)B"/"BUALS (Ts0tape(I))

16562 If Inu=-1 THEK Ratio$=FNInvert$(Ratic$)

16565 PRINT Cu$; TRBRYC(13-Spac)x(I-({I)R))-(10~5pac),17)sRat1o$:Cng
16568 END IF

16571 NERT T

16574 FOR Set=1 T0 Nsets

16577 IF Set>q THEN ON KEY 4 LABEL "  CUT SHORT" GOTO Cutshort
16580 FOR I=1 TO N

16583 HAT Sums= (0}

16586 FOR 1z=1 70 5

16589 Rsuns(Iz)=Rsuma(I-{I3R},1z)

16592 NEKT 1z

16595 QUTPUT § USING "2¢4R,42)";"40F J" Mag_pos(I), “$0HU", Isotope(I) | switch magnet to peak-top
16598 !

16601 FOR J=1 10 Integr_time(I)+lait_tine(D)

16604 Enter_bean(Counts,Mu.1,1,5ubflag, 0,0ropouts)

16607 IF Subflag>l THEN SHBERIT

16610 QUTRUT 8 $ICL”

16613 ENTER 8:Tt

16616 IF Last_time AND Tt{last_time THEN ! Guard against GPIO dropouts - don’t accept any times less than previous time
16619 FOR Ct=t 70 3

16622 BEEP 1500+200xCt, .04

16625 NEKRT Ct

16628 Dad_time=1+Bad_tire

16631 Oropouts=1+Dropouts

16634 IF Bad_time(3 THEN 16604

16637 END IF

16640 Last_timesTt

16643 Tt=Tt-Tn

16646 Bad_tine=0

16649 Gtherpk_bkrd=INT((Bkrds(1,I>+Bkrds(2,133/2) | non-ref pk backgrd
16652 Lellait_time(D+1+(DVait_time(D)Inteqr_tine(I)-J

16655 Hu_peak={Counts-0therpk_bkrd)Mx(Mu) | peak-height in millivelts

16658 IF JUait_time(I) AND My_peak{last_mu/2 AND Last_mu>( 8- bsMu) THEN ! Guard against GPID dropouts, trigger being drop o
f 2x in beansize

16661 BEEP 1500, .05

16664 BEEP 1300, .05
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16667 Bad_nv=1+Bad_nv

16670 Dropouts=1+Dropouts
16673 IF Bad_nud3 THER 16604
16676 END IF

16679 Last_ny=ty_peak

16682 Bad_nv=(0
16685 Tine=Tt/6.043

16688 IF J=Integr_time{I)slait_time(I) THEN ! last count on peak
16691 Last_set(l,I)=Tine
1669 Last_set(2,1)=ly_peak

16697 END IF
16700 IF 132 THEN DRAY Time My peak
16702 IF J=2 THEN

16706 IF Setyl THEN t connect to last pk with dotted line
16709 MOVE Last set(1,D),last_set(Z,1)

16712 LINE TYPE 4,Dot_interval

16715 DRAU Time,My_peak

16718 LINE TYPE 1

16721 ELSE

16724 MOUE Tine,My_peak

16727 END IF

16730 END IF

16733 DISP Ci$;Isotope(D);Cn$s TRABCLS); "SETH" s TRBC19);5et; TRBCZT) s DROUND (My_peak, 6-FxMu)s "ml" s TABCAG) ;CHRSC128+ (Illart_time(D)
3xsLslng

16736 IF Jlat_time(I) THEN CALL Sums(Sums(x),1,(Counts),Tt, 0

16739 NERT J

16742 BEEP 500, .05

16745 Int_time=Integr time(l)

16748 Peak_t(I,5et)=Sums(3)/Int_tine | time of Ith pesk for Kth block
16751 IF Int_tine{3 THEN ! use average pk-height if {7 seconds on peak
16754 Prak_height(I,5et)=5uns(1)/Int_time

16757 ELSE

16760 CALL Slope{Suns(*),5lope,Inter,Scatter_cts,Slope_sig,Int_time)
16763 I linear regression of peaktop counts with time
16766 Peak_height(I,Set)=SlopesPeak_t(I,Set)+Inter | use md-value of linear regression with time for peak-height if ¥=3 seco

nds on peak
16769 [N IF
1677 IF Peak_height(I,5et)-Otherpk_bkrds (TR -Ref _blrdx(I=R)<D THIN CRLL Correct(Ff$(x) Mm${x), Filanent(*),Mag postl) Mu,1,Ca

arsemag,foc(x))

16775 I restore focus if a negative peak-height (to correct for possible arc)

16778 IF (Get)1) AND (TOR) THEN | caloulate real-time ratis

16781 [=5et+(R{I)-1 I Lth pair of ratic-isotopes

16784 RE1=Peak_height(R,L)-Ref bkrd | net cps for reference-peak

16787 Tenpl=(Peak_t(R,L)-Peak_t(I,5et-1})

16790 TenpZ=(Peak_height(I,Set)-Peak_teight(I,Set-1))/(Peak_t(I,51)-Peak_t(I,Set-1))
16793 Temp3=Peak_height(I,Set-1)+Teapl*Tenp2-Otherpk_bkrd | interpolated non-ref. peak net-cps
16796 IF Temp3=0 THEM Tempd=1.[-121 Buard against div. by 0

16799 Rr=Rf1/Tenpd | raw ratio (uncorrected for fractionation}

16802 IF NOT Spike AND Mormal(l) THEN Rr=Rr/(i+{Isotope(I)(>Normal(1))*Nornal_deltax(Ref-Isotope{I})/(Ref-Normal (1331 real-t
ine ratio

16805 { correct for mass-discrimination (linear?

16808 IF Normal_delta OR Rormal(1)=0 OR Spike OR Isotope(D)=Narmal(l} THEK

16811 | calculate 8 display real-time ratios

16814 Ix=I-(DRM ratiod

16817 Hrat(Dxi=1+Hrat(Ix) | #ratios taken for Ixth ratio

16820 Drat(Ix, Nrat(Ix))=Rr*Iny! ratis

16823 CALL Sums(Rsums(x),1,0,0rat(Ix,Nrat(Ix}), Nrat(Ix))

16826 fuer {Tx)=Rsums(3) Arat(Ix)1 no-outliers average

16829 IF Nrat(Dx))1 THEN

16832 (alc_sigmalSigna,Rsuns(3),Reuns{4) Hrat (D))
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16835 TF Nrat{Ix)»4 THEN ! reject qutliers at 1.7-signa level

16838 MAT Tsums= Rsums

16841 Hratios=Hrat{Ix}

16844 FOR 1z=1 T Wrat(Ix)

16847 IF ABS(Drat(Ix,Iz)-Ruer{Ix))1 7*Sigma THEN CALL Sums(Tsums(*),-1,0,0rat¢Ix,Iz},Nratios)
16850 HEKT Iz

16853 Ruer (Ix)=Tsuns(3 /Mratios

16856 {alc_sigma(Signa, Tsuns(3),Tsums(4),Nratios)

16859 END TP

16862 END IF

16865 IF NOT Spike AND Isotope(I)=Narmal(l) THEN Normal delta=Ruver(Ix)*Inv/Normal(2)-1 ! difference w. normalizing ratie
16868 PRINT TABWY(Ixx(13~Spac)-(10-Spac)-2%{N{5),18); URLS(DROUNDCRuer (Ix),50);

16871 IF N(5 THEW | include std~deviations in realtime ratio-printout

16874 IF NratCIx)21 THEN PRINT “-"SURL$CUROUNDC100%5igma/Auer<Ix), 23 % "

16877 ELSE

16880 PRINF " "

16883 END IF

16886 FOR 1z=1 705

16889 Rsums{Ix,Iz)=Rsums(Iz)

16897 HEKT 1z

1689 END IF

16898 END IF

16901 IF Setyl AND N6 THEN ! display bean-growth/decay ¢ if room)
16904 Pk1=(Peak_height(I,Set)-Otherpk_bkrd)/Mx{Mu)

16907 PkO=(Peak_height(I,5et-1)-0therpk_bkrd) Mx (M)

16910 IF Pk1X10-9%Mu THEN

16913 B=1 .E+4x60% (Pk1/PkD-1)/(Peak_t¢I,5et)-Peak_t(I,S5et-1))
16916 IF ABS(6){.01 THEN b=D

16918 IF 6=0 THEN Decay$l61="grouth="

16922 IF G40 THEN Decay$61="decay= "

16925 Decay$l13,271=URLECABS CTROUND(G, 20008 4/man "

16328 PRINT TRBKY(58,18);Decays

16931 ERD IF

16934 END IF

16937 NERT I

16940 NERT Set

16943 SUBERIT

16946 |

16949 Bmc_out:Bmc_out=l

16952  SUBEXTT

16955 Next_runzNext_run=1

16958 SUBEKIT

16%1 !

16964 Cutshorts | k4 key pressed: stop taking data & go on to bkrds
16967 Set=bet-1

16970 Hsets=5et

16973 Broop

16976  SUBEXIT

16579 1

16982 Operator_exit:Subflag=d

16965 SUBEND! -
16988 1

16991

16994 (alcav:SUB Calcav(Ratio(#),Time(*},Print,R$,Percent error(*),Candump,INTEGER N,Prir(#})
16997 (OPTION BASE 1

17000 | calculate weighted averages of ratios in a block

17003 BIM Inverse_var(B0)

17006 Hn=H

17009 Count=0

17017 Recalc:Ext_sigra=0
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17015 Count=Count+!

17018 Uaight=0

17021 Sum_wtd_ratios=0

17024 0=0

17027 FOR I=1 TO M

17030 IF Ratio(I) THEN

17033 Tnverse_var(I)=(100/(Percent_error(I)*Ratio(1))"2
17036 Ueight=leight+Inverse_var(I}

17039 Sum_wtd_ratios=Sum_wtd ratios+Inverse_var(I)*Ratio(D)
17042 (=0+Inverse_var(I)*Ratio(I)"2

17045 €MD IF

17048 NEXT I

17051 Nu=Hn-1 I degrees of freedon

17054 T=FNSE(Nn)

17057 Utd_aver int=Sum_utd ratios/leight ! "internal® error of utd average
17060 Utd aver=ltd_aver_int

17063 Sums=0-Ueight®itd_aver_int"2 | sums of squares of ueighted deviates
17066 If Sums<O THEN Sums=

17069 Msud=Sums/Nu | mean square of weighted deviates

17072 Percent_int_sig=100/Utd_aver_int/50R(Ueight)

17075 Percent_totsig=Percent_int_sig*S0R(Msud)

17078 IF Mswd>100 THEN

17081 Probability=0

17084 ELSE

17087 |

17090 D=1 1 calculate the probability that internal errors alone wil give the observed scatter, using cumulative chi-square distr
ibution

17093 81

170%  IF NOT FEven(Hud THEN

17099 I=0 1 nu odd

17102 REPEAT

17105 I=1+2
17108 D=0%Sums/ (Nut I
17 f=R+D

17114 UNTIL DCLUE-6

17117 [=SGR¢PT

17120 FOR I=1/2 70 Hu/2

17123 D=D*1

17126 NEXT T

1123 Probability=1-EXP(-Sums/2%(Sums/2)" (Hu/2)%A/0
17132 HSE

IV EL

17138 FOR I=1 10 Nu/2-11 Hu even
17141 D=0%5ums/(2¢])

17144 A=R+D

17147 HEKT 1

17150 Probahility=AERP(-Sums/2)

17153 END IF

17156 END IF

ey

17162 Percent_err_95=Percent_int_sige((Hn)=6)%T*50R(Suns/Nud+ (Hndh)*1 96)

17165 !

17168 IF Probability(.2 THEN Icalculate excess variance (Troutman’s equation)
1717 Ext_signa=SOR({Percent_totsig"2-Percent_int_sig"2)¥Nn}

17174 Utd aver_ext=ltd aver_int! utd average taking into account external variance

11177 6=0
17180 No=0
17183 51=0
17186 !

17183 LOOP
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17192 (K ERROR 6070 No_convergence
17195 HO=1+N0

17198 bATA 0,0,0,0,0,0,0

17201 RESTORE 17198

17204 READ M,K,4Q,R,0,E,L

17 FOR I=1 TO K

17218 IF Ratio(I} THEN

17243 R=G+1/Inverse_var(I)

17216 L=(Ratio(D)-Utd_aver_ext)*?
17219 k=K+Ratio(D)/R

i H=1/R

17225 (=0+L/R2

17228 B=D+1/R*2

17231 f=E+L/R"3

17234 END IF

17237 NEXT 1

17240 S1=6-(0-H)/ (D-2%E3

17243 Utd_aver_ext=K/M

17246 DISP “iteration®;NO;"  mean”;DROUNDCUtd aver_ext,b)s”  ext. var.";OROUND(SL, )
17249 EKIT IF (ABSC(51-G)/S1X{1.E-4) AND (SDD=0)

17252 IF NOY3D THEN | if hasn’t converged within 30 iterations, test for convergence

17255 IF (RBSCS1-6))=20) OR (S1<D> THEM

17258 No_convergencesOFF ERROR

17261 Percent_err_95=50R((1 .96%Percent_int_s1g)"2+1"2%(Percent_totsig"Z-Fercent_int_sig"2))
17264 60T0 Reject

17267 END IF
17270 END IF
17273 Z20=ABS(51-6)

17276 b=51
17219 WD LOOP
17287

17285 Ext_sigra=l00%SQR(S1#Nn/Nuiltd aver_int

17288 Percent_err_95=SUR((1 96*Percent_int_sig)”Z+(TxExt_sigma)*Z/hn)

17291 Utd aver=ltd aver_ext

17234 |

17297 RejectsN0=Nn | reject outliers

17300 FOR I=L TO N

17303 IF Ratio(I) AND Hn) 7N THEN | don’t reject more than 304 of ratios

17366 Tolerance=(1+(Count-1)/8)¥50R(C 02%Ratio(D)#Fercent_error(1))*Z+( D1#itd_aver*T*Ext_signa)*2)! start rej. at Z-sigma, i
ncrease slightly each pass

17309 If ABS(Ratio(I)-Wtd aver)XTolerance THEN

11312 IF Rej_print=0 THEH

17315 PRINT "REJECTED: "

17318 Rej_print=1

1734 EHD IF

17324 PRINT DROUND(Ratio(I),6):

17371 ARER COLOR 0,0,0! make the data-point box into an empty one
17330 Boxwidth=2.5

17333 Boxheight=(4¥Percent_error(I)*Ratio(I)/100}

17336 HOUE Tine<I)-Boxwidth/2,Ratio{l)~Boxheight/2

17339 RECTANGLE Boxwidth,Boxheight, FILL,EDGE

17342 AREA COLOR 1,1,1

17345 RECTANGLE Boxwidth,Boxheight

17348 Ratio(D)=0

17351 Nn=Hn-1

17354 END IF

17357 END IF

17360 NEXT T

17363 IF Nn(ND THEN | recalculate witd average
17366 [ise
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17369 PRINT

17372 BOTO Recalc

17375 ENBIF

17378 END IF

17381 !

17384 fbs_err_95=DROUNDC.01#Percent_err 95#litd_aver,2)

17387 I (Rbs_err_95¢=0) OR (Mtd_aver{=0) THEN D=6

17390 IF (Rbs_err_9550) AND (Wtd_aver>0) THEN D=1-INT(LGTC10°TNT(LGT(Abs_err_95+(Abs_err_95=0)))/Utd_aver))
17393 FOR Y=0 T0 Print

1733 PRINTER IS Prir(¥+1)

17399 IF Y=0 THEN PRINT TABKY(1,15)s

17462 IF Y THEN PRINT RPTS("-",80)

17405 PRINT USING “3(K),#";" UTD RAUERAGE "GR$L" =",DROUND(Wtd_aver,D)," +/- "

17408 PRINT USING “K,2%,B,K,K,10%,K":Rbs_err_95," (", DROUND(Percent_err_95,23,"2)"," (954 CONF. LIMIT) *
178411 IF Y THEN PRINT RPTSC"-",80)

17414 IF Hu=D THEN SUBENIT

17417 PRINT USING “3¢K),10K,3¢K>"; "INTERNAL SIGHAMEAN = " ORGUND(Percent_int sig,Z,"7","LST. TOTAL SIGMAMEAN =", DROUND(Percent_t
otsig,2),"%"

17420 IF Ext_sigwa THEN PRINT "EHTERNAL SIGMA ="3;DROUND(Ext_sigma,2);"#"

17423 PRINT "M.S.U.D. =";DRGUND(Msud,3):1RB(37)s "PROBABILITY =";DROUKD(Frobabilityx{Probability;.0013,2)
17426 IF Y THEN PRINT USING “80,2/";RPTS("#",80)

17429 HERT Y

17432 PRINTER 15 CRT

17435 Tspred=Time(N)~Time(1)

17438 HOUE Time(1)-1.2-Tspred/10,Utd_aver

17441 DRAU Time{Ry+1 2+Tspred/10,Utd_aver

17444 SUBEND | --m=mmmmsmmmmmm oo o e e

17447 |

17450 1

17453 PeaktimesSUB Peaktime(REAL Peak(x),Noise(#),Tons,INTEGER Integr time(*),Uait_time(x) N,Collector Refpk,Isotopel*})
17456 ! calculate optiminus {in the sense of best precision in least time for a perfectly-stable beam) integration & wait times for
each peak,

17459 | using the algorithms of Ludwig, USG5 Prof. Paper 7777 HEARM

17462 OPTION BASE 1

17465 REAL Optinm_timeratio(8),Integr_time(8)

17468 MAT Optim_timeratio= (O

17471 HAT Integr_time= (D)

17474 Mu_av_pk=.001%SUM(Peak)/H | average peak-height in volts

19477 R=1+99(ollector

17480 Av_integr_time=3+(Hu_ay_pk{4/R)+{My_au_pk<1/R3+(Hy_au_pk< 1/R)+(Hy_au_pk{ 01787+ (Mu_ay_pk{ .00/
17483 1

17486 FOR I=1 T0 § 1 theoretically optimum ratio of integration-times

17489 Optim_timeratio(I)=50R(((Noise(Collector}/Peak(1))*2+1/Tons/Peak(I))/({Noise(Collector)/Peak(Rafpk))"2+1/Tans/Peak (Refpk) )
17492 NENT T

17495 |

17498 | don't nest this loop within ahove loop!!! wmust have all Optim_timeratios!

17501 FOR I=1 T0 M ! theoretically optimum integration times

17504 Integr_timeQ(D)=Dptim_timeratio(D)*fy_integr timexh/SUM(Uptin_tineratio}

17507 KEWT I

17510 IF Integr time0(1)¢2 THEN

17513 IF NC4 RND Optim_timeratio(H))5 THEN Ru_integr_time=1.5%Ru_integr_time

17516 EWD IF

17519

17522 | for 3 isotopes, Least-Intense Peak IT no longer than next-LIP

17525 1 for 3 isotopes, LIP IT no more than 2.9 times next-LIP

17528 IF N>3 THEN Integr_timeD(N)=Integr_timeD(N-1

17531 IF (H=3) AHD (Integr_time0(3))2 4*Integr_time0(2)) THEN Inteqr_time0(3)=2 4xIntegr_tine((2)

17534 | renormalize for average integration time

17537 MAT Integr_timel= Integr_time(x(Ry_integr timexN/SUM(Integr time())

17540 ¢
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17543 FOR I=1 10K

17546 Integr_time(I)=INT{Integr_time((I))+(FRACT(Integr_time0(I)))=5)

17549 IF Integr_time{I){Z THEN Integr_time(I)=Z

17852 IT Integr_time(I)>14 THEN Integr_time¢I)=14

17555 NEXT 1

17558 |

17561 FOR I=1 TO N

17564 Peakratio=RBS(Peak(I-1+Mx(1=1))/Peak (1))

17567 Mass_jump=RRS((Isotope(I-1+M¥(I=1))-Isotope(1})/Isotope(I))

17570 Uait_time(1)=1+(Peakratio)2 .5)+(Peakratio}Z0)+(Peakrat1o7100)+ (Peakratio)500)+ (Peakratiod2000)
17573 IF (Mass_junp).15) BHD (Wait_timeCI3<3) THEN Usit tame(D)=3 I wait at least 3 sec for large mass-jumps
17576 KEXT I
17579 SUBEND !
17582 1
17585 !
17586 Huz5U8 HutMm$(*),Hu,Pass, INTEBER Mu,i_t) ! query accelerating voltage

17591 OFF KEY

17594 OFF KNOB

17537 ON KEY 9 LABEL “  ESCAPE" 6070 17630

17600 Pass=0

17603 U$=Mm$ i, 1DIB]

17606 PRINT "HU =":

17608 !

17612 ! read zero

17615 QUTPUT B; "$0MUD4: “3US

17618 FOR I=1 70 10

17621 WRIT 2

17624 NERT T

17627 QUTPUT 85"$10U"

17630 ENTER BsZero

17633 |

17636 | read gross value

17635 OQUTPUT B;"S0MMD=:"3U$

17642 FOR I=1 70 10

17645 WRIT .2

17648 NEXT 1

17651 OQUTRUT 8:"¢I0U"

17654 ENTER 8;U

17657

17660 Hu=INT({U-Zero}/100)

17663 OUTPUT 9:Mmé(Hu,I ) 1 reset system monitor to ion-collector

17666 IF Hudl.E<4 THEN I impossible value

17669 Clunk

17672 DISP “GRAIN MUST BE SET ON x1 -PRESS CONTINUE LHEN RERDY*

17675 PRUSE

17678 GOTO 17606

17681 END IF

17684 PRINT Hus"UOLTS"

17687 SUBEXIT

17690 Pass=1

17693 SUBEND © --- e £ i i e

17696

17699

17702 Spike_check=SUB Spike_check(Spike,INTEGER Iso(#},Spikedrun_iso(»),Spkdrun_ref} | check if the run-variables specify the 1sato
pes required by the spike

17705 FOR I=1 70 §

17708 Q=Iso(Dd

1710 IF Q THEN 1 check only for nonzera isotopes

17714 IF (B¢Spikedrun_150¢1)) AND (¢)Spikedrun_iso(2)) AND (Q()Spikedrun_iso(3)) ARD <QOSpkdrun_ref) THEN Spike=D
1z IF Q=Spkdrun_ref THEW Spkdrun_refiso=1! ref. isotope is present

102



17120 IF (0=Spikedrun_150(1)) OR (Q=Spikedrun ise(2)) THEN Normiso=ltNormisa! ¥ of normalizing isctopes present
17723 INDIF

17726 HERT I

17729 1F (Spkdrun_refiso=0) OR (Normiso{2) THEN Spike=0

17732 SUBEND | =mmmmmmmmmm s e e e i i <
17735
17738 1

17741 Uait:SUB Uait{Tzero,Vaitsec,Filcurr, INTEGER Isotape,futo,full_auter ! wait for Usitsec seconds
17744 FOR I=2#Autosfull_auto T0 19

17747 ON KEY T LRBEL *" CALL Clunk

17750 NERT I

17753 ON KEY 3 LRBEL " RRLUE WRIT" GOTO Halve

17756 0N KLY 4 LABEL " DOUBLE UAIT" GOTD Double

17759 ON KEY 9 LABEL *  ESCAPL" GOTO 17831

17762 ON TIME (Tzero+laitsec) MOD 86400 BOTO 17834

17765 !

17768 Iso%="("3UAL$(Isotope)h™)"

1771 IF Isotope=0 THENW Iso$=""

17774 IF Uartsec{=60 THEN

1777 1§="SECONDS”

17780 Divides!

17783 ELSE

17706 Te="MINUTLS"

17789 Divide=60

17792 END IF

17795 IMAGE “WAITING",¥,4D.20,2¢,7R,8%,K," BHPS",104,K

17798 T=Uaitsec-TIHEDRTE+Tzero

17801 IF T40 THEN 17831

17804 DISP USING 17795;7/Divide,T$,Filcurr, Isod

17807 WRIT 1

17810 GOTO 17798

17812 1

17816 HalvesWaitsec=aitsec/?

17819 GOTO 17762

17622 Doubleslaitsec=laitsecx?

17825
17828
17831
17834
17837
17840
17843

17846 Ratiocalc:SU8 Ratiocalc(I,I0,lalc_inverted,R,Daly_discr,Ratio_count,Pbd678 cycle,Normal (#),Ns, Decay, INTEGER Nsets,Ph 4678,Ref,

!

G010 17762

|
Tzero=TIMEDATE
pIse

SUBEND | == -e----

Inv,Mu,Ratio_isotope(*))

17849
17852
17855
17858
17861
17364
17867
17870
17873

OPTION BRSE 1

LM /DataZs fccl*y,Lacc(*),Signad (%), Deltad (), Auer (¢}, Last_aver (#),last ratio$(*),Ratich(*)
(0 /Rat/ Slope,Int,Spike,Sig,Peak_t(#),Tinecon pkeorr(x)

0T Tso_ratio(3%),Ratio_tine(39),Ri$L71, Suns{5}
INTEGER Mratios_used

OFF KEY

DFF KBD

A=KHOBY

Printsets=0 | dont printout the individual set-ratios

,Peak_height(x) Nornrat_slope,MNormrat_inter,Norn_inverted

17876 Ratio$CD)=UALS(ReDR"/"BUALS(Ratio_isotope(10))

17879 IF Iny=-1 THEN Ratio$(I>=FNInvert$(Ratio$(D))

17882 P=(RKID)

17885  A=PxRe(NOT Pr<Il)

17888 B=PxI0+(NOT Py+R

17891 FOR J=1 T0 Msets-1 ! Dodson’s interpolation algorithn

17894 T=(Peak_t(R,])+Peak_t(f,J+1)+Peak_t(B,J)+Peak_t(B,J+1)/4 | tine of interpolation
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17897 Pa=Peak_height(R, J)+{T-Peak_t(R, 1))/ (Feak_t(R,J+1)-Peak t(A,]))*(Peak_height(R, J+1)-Peak_height(R,>) | interpolation peak
A

17900 Pb=Peak_height(B,])+(T-Peak_t(B,))/(Peak_t(B,J+1)-Feak_t(B,]))*(Peak_height(B,J+1)-Peak_height(B,1)) | interpolation peak
B

17903 Iso_ratio(J)=(Pa/Ph)"(2¢P-1) | ratic of reference-pk to Ith-pk

17906 Ratio_time(D)=(T-Peak_t(1,1)3/100 1 time for this ratic, in seconds from the first peak
17909 HEKT J

17912 Timecon_rateorr=(1+Timecon_pkeorr(R))/(1+Timecon_pkeorr(10)) 1 Correction for resistor time-constants
17815 MAT Tso_ratio= Tso_ratiox(Timecon ratcorr)

17918 MNratios used=Nsets-1

17921 Hs=Nratios_used

17924 [0ATA 6,0,0,0,0

17927 RESTORE 17924

17930 RERAD F,Rudiscr,Z,Rlpha,Normalized

17933 HAT Sums= ()

17936 IF NOT Spike AND Hormal¢l) AND Ratio_count>Q THEN

179331

179421 correct for mass-dependent fractionation using the exponential law of Russell § others, Geoch. Cosmoch. Acta, v. 42, p. 1075-
1090, 1978

179451

17948 Normalized=1

17951 D=Ref*L0G(Hormal (1) /Ref)

17954 FOR J=1 T0 s

17557 F={(Normrat_slopexRatio_tine(J)+Normrat_inter)*Norm_inverted)/Normal (2)

17960 IF F)0 THEN Alpha=LOG(F)/D

17963 fudiscr=Rudiscr+Rlpha/Ns

17966 M=(Ref/Ratio_isotope(10))* (Rlpha*Ref)

17969 2={H/Ns

17972 Iso_ratio{J)=Iso_ratio(J)¥

17975 NERT T

17978 Ri$=Ratio$(1)

17981 IF Inu=-1 THEN Ri$=FNInvert$<Ri$)

17984 END IF

17987 |

17990 Calc_inverted=1-Z#{Isg ratie(13}1) | ratios > 17

17993 Ik=Calc_inverted*Iny

17996  PRINTER IS 701;UWIDTH <132)

17999 PRINT USING "#,2¢K3";CHR$(27)8."8k25" ,CHRE(27O8"B160" | small print, 1/6" line-spacing
18002 FOR J=1 T0 Ns | calculate std deviation of ratios, reject outliers

18005 I Printsets THEN PRINT OROUND{Iso_ratio(J)"Inv,b);

18008 Iso_ratiofD)=Iso_ratio())*falc_inverted | convert to reciprocal, raw ratios )1
18011 CALL Sums(Sumsi(*},1,Iso_ratio(]},Ratic_time(]},0)

18014 NERT J

18017 Rej_tolerance=2 | rejection tclerance, in sigma

18020 Humber_passes=1 | how many passes thru set-ratios for rejection

18023 Mrej=0 I ¥ rejected ratios

18026 !

18029 ! ratio-rejection routine -

18032 LOOP

18035 Ki=Nratios_used

18038 (alc_signa(S1,Sums(l), Suns(2), Nratios_used)

18041 Rr=Sums(1)/Nratios_used

18044 FOR J=1 TO Hs

18047 IF (RBS(Rr-Iso_ratio(])))Rej_tolerancex5l) AND Iso_ratio(J) THEM

18050 Nrej=1+Nrej

18052 IF Printsets AND Nratios used=Ns THEN

18056 PRINT

18059 PRINT "REJECTED s

18062 END IF

18065 IF Printsets THEN PRINT OROUND(Iso_ratio())"Ik,6);
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18068 CALL Sums{Sums(%),-1,Is0_ratio(]),Ratic_time()},Nratios_used)

18071 Iso_ratio())=0

18074 END IF

18077 NERT J

18080  IF Number_passes’? THEN Rej_tolerance=Rej_tolerancet 3! increase rejection-tolerance by .3-sigma with each pass after the s
econd pass

18083 MNumber_passes=Humber_passest!

18086 EWIT IF Hratios_used=Kl OR Nratios_used{.7#Ns OR Number_passes=10

18089 ! don’t reject more than 307 of ratics

18092 END LOOP

189S = o e e e e e

18098 !

18101 Sig=100%S1/Rr

18104 fuer{D>=Rr*1k | correct for Daly discrimination here, if desired

18107 Ns=Nratios used+l

18110 IF Pb_4678 RND (Pb4678 cycle(d2) THEM PRINT "(partial-blaock 206,204 =";DROUND(Rr°Ik,6);", signa’ obs. =";DROUND(Sig,3);"0)"
18113 [ALL Slope(Sums{x},Slope,Int,50,59,Nratios_used)

18116 PRINT USING “K,3":CHRBCGZDE"BED" 1 16" line spacing

18119 PRINT "REJECTED";Nrej; "RATIONS) OUT OF":Nsets-1;TAB(S8);"TIME-CONSTANT CORRECTION =";DROUNDCI.E+b*(Timecon_ralcorr*Inu-13,3):
“PP”s

18122 IF (I=1 AND NOT Ph_4678 OR (I>1 AND Pb_4678) THEH

18125 PRINT TRBC103);"BERM-";

18128 IF Decay>=0 THEN PRINT “GROMTH";

18131 IF Decay(D THEK PRINT “DECRY";

18134 PRINT " = “;DROUND(RBSCDecay),2)s “I/minute”

18137 ELSE

18140 PRINY

18143 END I

18146 IF Normalized THEN

18149 PRINT "MASS-DISCRIMINATION CCRRECTION URS “;DROUND(100%Rudiscr,2;"d/AM.U. "

18162 PRINT “(discr.-raw ratip was";DORDUNDC(RrxZ*(-Cale_inverted)Ik,60;")"

18155 END IF

18158 IF Daly_discr THEN PRINT "AUERAGE CORRECTED FOR DALY DISCRIM. OF°:baly discrs"%/8.M.U.  (RRAU =";DROUNB(Rr"Tk,6);")"
18161 IF ARS(Slope)>3¥59 THEN PRINT USING "3<K),B2";"({{{{{ RATI0 CHANGE DURTNG BLOCK OF ",DROUNDC6000«SlopesIk/Rr,2}," ¥ PER MINUT
£

18164 PRINT USING "#,7¢K>";CHRSCZ7)R"8k0S",CHRSC2DE"81B0" | noreal print

18167 IF NOT Pb_4678 UR PH4678_cycledl THEN PRINT

18170 SUBERD { = -mm oot o et

18173 1

18176

18179 Backgrounds:SUB Backgrounds(Comzer ,Number_peaks,Peak(*),R,Ph4678 _cycle,Nn,After INTEGER N,Pb_4678,Integqr iime(®),Bkrd_posn(*},
Ratio_isotope(*),Coarsenag)

18182 OPTION BASE 1

18185 COM /General/ Z8,INTEGER Prir(¥),Subflag,fluts,Full_auto,Foc(x), It

18188 COM /Keyboard/ Cn$,Ci%,Ch$,Lud,08,Clears

18191 COM /Specs/ Mx(0:1),1ons,Ze(0:1), Noise(D:1)

18194 COM /Dalys THTEGER Mu,Daly,Me$(0:3,25081,0aly_ok(0:29),F13(0:1, 20040

18197 COM /Filaments/ Filament(4),Fil$(4)[101, INTEGER Nfils,FB

18200 COM /Datals Peak_in(),Pk,Interfere(x), Normal (x), 100, INTEGER Data_iso(#),Data_collector,Inv,Bnc_out,Next_run,Spike
18203 COM /Datad/ Bkrds(),Bkrd_var{*),Resdecay(*), INTEGER Sample,N _prime,Nsets Ref,Rf,Bkrd rdgs(*),Bkrd sigma(*)

18206 RERL Bkrd cts(120),5ums(5)

18209 INTEGER Bkrd_integr,Bkrd_time(12)

18212 Rejprint=0 | don’t print rejected bkgrds

18215 FOR I=070 19

18218 ON KLY T LABEL "" CALL Clunk

18271 HEXT T

18224 1F Ruto*Full_auto THEM OH KEY O LRBEL " BHC" 5070 Bnc_out

18227 IF Autosfull _auto THEN ON KLY 1 LABEL “  MEWT RUN" GOTO Next_run

18230 ON KEY 9 LRBEL *  ESCAPE" GOTO 18656

18233 Correct(Ff$(x) Mn$(x), Filanent®),Bkrd_posn{l,1),Mu,1, Coarsenag,Fac (%))
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18236 FOR I=1 10 Hn

18239 IF (Pb_4678=0) OR Ph_4678%( (Pb4678_cycle=0)+Ph4678_cyclex(Rfter=23+(1OR)) THER
18742 Bkrds(1+After,I)=0 | Zero bkgrd elements except for shared 206 of Pb6784 blocks
18245 Bkrds(2+After, D)=0

18248 EWDIF

18251 HENT I

16254 MAT Bkrd_time= (Hsets/Z) ! calculate bkrd times, use Nsets/Z for interf-monitor peaks
18257 IF Comzer THEN

18260 R=0 ! calculate optimum background for shared positions

18263 FOR I=1 T0 Humber_peaks

18266 IF TGR THEN

18269 Ratio=Integr_time{I)/Integr_time(R)

18272 {=Hsets*(Peak(R)-Peak{I))/(Peak(R)*Paak(I))#50R (1+Ratia}

18275 B=1/Peak(R)*2+1/(Ratio*Peak(1)*2)+{1/Peak(R)+1/(Ratio#Peak{I)})/{Ions*NoiseMu)*2)
18278 Boon=MARC(R), C/SORCDM)

18281 B=Beon

18284 END IF

18287 HEHT I

18250 END IF

18293 FOR I=1 T0 Number_peaks

18296 IF Pb_4678 BND PA678_cycle<st AND I=2 THEN

18293 Bkrd_iso=4

18302 ELSE

18300 Bkrd_iso=1

18308 LMD IF

18311 | optinum background times

10314 Bkrd_time(D)=Comzers(BoonsIntegr_time(R)/4)+(HOT Comzer)®(Hsets#Integr time(I)/4xSR(Noise(Mui"2/(Noise(Mu)" 2+ AR5 (Peak (Bkrd
_is0)3/Tons)))

18317 IF Mu AHD Peak(Bkrd iso)<.4 AHD Bkrd_time(I){7 THEN Bkrd_time(I)=7 I at least 7 seconds for small Daly peaks
18320 NEKT I

18323 Rejected=0

18326 Bets0

18329 FOR I=1 10 #n ! take the background data

18332 If Comzer=0 OR I)=Humber_peaks THEN ! skip all but the backgrounds for the least-intense peak if Comzer=1 but not incl. int
erf-mon pks

18335 FOR P=1+Rtter T0 2+After! Rfter=0 for before-peaktop bkrds, 2 for after

16338 fibove=(P=2)+ (F=4}! =1 for above bkrds, 0 for below bkrds

18341 HAT Sums= <0)

18244 Posn=0ROUND(Ratio_isotope(I)+(2«Rbove-1)/2,4){nass-posn of this bkrd

18347 IF (Ratio_isotope(I)=0) OR Bkrds(P,I) THEN Hext_p ! skip if this position shared or if no isotope specified
16350 Bkrds(P,1)=0

18353 L=0

18356 QUTPUT 8 USING "4R,42":"$0FJ",Bkrd_posn(I,Bbover1)

18359 Bet=1+Bct! to tell when the first mag-switch has occurred

18362 Y=A+ (Bet=1)%(3t {After}D))! Bkrds wait-time (+3 or 4 for 1st reading)

18365 !

18368 Bkrd_integr=Bkrd_time(D)

1831 FOR Si=-1 T0 1 STEP 2f look up & down isotope for shared bkrd-posns

16374 FOR J=1 10 Hn

18377 L=]*(Ratio_isotope(I)=Ratio_isotope(J)+5id! L is positioen in 1sotope list of sharing isotope
18380 IF L THEN 1 if found a shared position

18383 ! Bkrd_integr is the #secs to be spent on background (max if shared)

18385 Bkrd_integr=HRR(Bkrd_tine(I),((NOT Aboue)*(5i=1)+Rbovax(Si=-1))%(LX0ixBkrd_time(L+(NOT L)))
18349 G010 18404

18392 END IF

16395 NEXT J

18398 HERT 5i

18401 !

10104 I Dkird_integri120 THIN Bkrd_integr=120 | no more than 120 seconds on this background

18407 IF Bkrd_integr<5 THEN Bkrd_integr=5 | no less than § seconds

106



18410
18413
18416
18418
18422
18425
18428
18431
18434
19437
18440
18443
18446
18449
18452
18455
18458
18461
18464
18467
18470
18473
18476
18479
18482
18485
18488
18491
18494
18497
18500
18503
16506

IF (Bkrd_inteqr{(t) A0 Comzer THEN Bkrd_integr=6! )=b seconds if a shared position
FOR J=1 70 U+Bkrd_integr
Enter_beam(Counts,Mu,1,1,5ubflag)
IF Subflagdl THEN SUBEXIT
DISP Ci%;Ratio_isotope(I)+(2#Rbove-1)/2;Cn$; TRB(2D) s Countss TABLCIN) s CHRECLZB (JUD) Ut (IOU)#Bkrd_integr-J+i;Cn$
IF IO THEN
Bkrd_cts(J-U)=Counts
CALL Sums(Sums(*),1,(Counts),0,Bkrd_integr)
END IF
NERT J
{alc_sigma(Sigma,Suns(l),5ums(2), Bkrd_integr)
FOR J=1 10 Bkrd_integr
t reject background readings at a 2-signa tolerance
IF (ABSCSums(1)/Bkrd_1ntegr-Bked cts(J))72%Signa) AND Sigma THEN
IF NOT Rejected AND Rejprint THEN
PRINT "REJECTED: "
Rejected=1
END IF
If Regprint THEN PRINT URLS(Bkrd cts(I))8" ("8UAL$(Ratic_isotope(l)+(2xfbove-1)/208")  ";
CALL Suns{Sums(®),~1,<Bkrd cts(])),0,0)
END IF
NERT J
Bkrds(P,D)=Suns(1)/Bkrd_integr | average bkrd cts/sec
{alc_sigma(Signa, Sums(l),5ums(2),Bkrd_integr?
Bkrd_signa(P,1)=5igma I std dev. of bkrd counts/sec
Bkrd_rdgs(P,I)=Bkrd_integr | ¥ of readings used for sid-dev-counts/sec
FOR J=1 10 Hn
Ishare bkrds with other pks that have bkrds at same mass-position
FOR K=1 78 2! search other-pk above & below posns
IF DROUND(Ratio_isotope<Jy+K-1.5,4)=Posn THER GOSUB Share bkrds
HERT X
NERT J
BEEP 440, .05

18509 Next_psNERT P

16512
14515
18518
18521
18524
18527
16530
18533
18536
18539
18542
18545
18548
18351
18554
14557
18560
18563
18566
18569
16572
16575
18578
18581
18584
18587

END IF
HEWT T
IF Comzer THEN
FOR T=1 70 Hunber_peaks ! share bkrds for least-intense peak for Comzer=1 (non-interf-mon-pks only}
FOR J=1 10 2
Bkrds(J+After, 1D=Bkrds(J+Rfter Number_peaks)
Bkrd_sigma¢J+Rfter,)=Bkrd signalJ+After, Number_peaks)
Bkrd_rdgs(J+Rfter,D)=Bkrd_rdgs(J+After,Nunber_peaks}
NCRT J
HERT T
END IF
FOR J=B 10 1 ! print bkrds § sigmas for all isotopes
L={
FOR I=1 70 Hn
FOR K=Number_peakstl 70 I-1 | but don’t print redundant interf-mon. isotopes
IF (Ratio_isotope(K)=Ratio_isotope(I)) OR (Ratic_isotope(I)=0) THEN 18572
HEKT K
M=1+Qfter+)
=141
IF Patio_isotope(I) THEM PRINT TAB(L»10-%);URLSCINT(Bkrds(M,1)))8"/"8URLS(OROUND(Bkrd_signati,),2));
NERT 1
PRIKT * "
IF J=0 THEN PRINT "below, s
IF J=1 THEN PRINT "above, "
IF NOT After THEM PRINT "before pk-tops”
IF Rfter THEN PRINT "after pk-tops"

107



18550 NEXT J

18593 FOR I=1 10 Hn ! are above/below counts significantly different?

18596 IF Ratio_isotope(I) THEN

18599 H=1+Rfter

18602 fa=(FNSt((Bkrd_rdgs(H, 1)) )%Bkrd_signa(M,1))"2/Bkrd_rdgs®,ID

18605 Ob=C(FNSt{(Bkrd_rdgs(M1,1)))%Bkrd_sigma(M+l,I))"2/Bkrd_rdgs(Mel, DD
18608 (c=ABS{Bkrds(M, ) -Bkrds(M+1,13)

18611 IF NOT Mu AND Qcd1.5#S0R(Qa+Qb) THEN PRINT "STEPPED";Ratio_isotope(I);" BACKGROUNDS"
19614 END IT

18617 NERT I

18620 SUBEXIT

18623

18626 Share_bkrdssBkrds(K+Rfter,))=Bkrds(PF,I} | share bakckgrounds for equivalent magnet-positions
18629 Bhkrd_sigma(K+Rfter,])=Bkrd_signa(P, 1>+ (NOT Bkrd signalP,133/10

18632 Bkrd_rdgs(K+Rfter,])=Bkrd rdgs(P,1)

16635 RETURN

18638

18641 Bmc_sutzBme_outsl

18644 SUBLWIT

18647 Next_runzMext_run=l

18650 SUBLHIT

18653 |

18656 Subflag=4 ! requested escape

18659 SUBEND | -~-rvemmem- = s e
18662

18665 !

18668 Calc_signazSUB Calc_sigma(Sigra,Sums,Sums_of_squares, INTEGER M)

18671 S=MxSums_of squares-Sums*Z ! calculate standard deviation

18674 Signa=SQR(S5%(SX1)/(M%(N-1))) | guard against negative square-roots
18677 SUBEND | ----- e e s e
18680 !

18683 !

18686 InvertsDEF fHInvert$(RS) ! invert the ratio-string

18683 RETURN RSLPOSCRS,"/"y+138"/"3R$01,POSCRS, "/")-1]

18692 FHEND | -mmmrmmmmm o m s s oo o
18695 !

1869 |

18701 GetelsSUB Getel{Type,Runclass$,Nuclide$(x),Normal0(x) Narmd, Ha$, INTEGER Niso,Rf,Hu0,Hagnetl(*},Coarsebin(*),Ref}

18704 OPTION BASE 1

18707 1

16710 COW /General/ Z8,INTEGER Prir(*),Subflag,futo,Full aute,Foc(#),1 t

18713 COM /Keyboard/ Cn$,Ci%,Cb%,Cu$,08,C1eard

18716 COM /Specs/ Mx{0:1),Ions,Ze(0s1), Hoise(0:1)

18719 COM /Dalys INTEGER Mu,Daly,Me$(0:3, 23081, Daly_ok(0:24),F1$0:1,2)[4]

18722 LOM Magnet/ Meoef (#), INTEGER L,Aside,Peak_inter,Coarsenag(0s1),Magnet{0:24,2),Coarserange

18725 COM /Datals Peak(x),Pk,Interfere(®),Nornal (), 100, INTEGER Data_ise(*),Bata_collector,Iny,Buc_out,Next_run,Spike

18728 OFF KEY

18731 Subflag=0

18734 DN LRROR GOTO 18794

18737 RSSIGN 8Pathl 1O “TYPE:INTERNAL" ! get element-series data from disk in right-drive

18740 ENTER 8Pathl,Type;Runclass$,Niso,Meoef (%), Magnet (%), Coarsemag(*), Feak_inter,Rside,Rf, Nuclide${x}, Normal (%), Inv, Interfere(x) H

vl

18743 MAT Hormal0= Hormal

18746 fOR I=1 70 24

18749 HagnetO(I)=Hagnet(I,2}

18752 NEXT 1

18755 OFF ERROR

18758 PRINTER IS CRT

18761 PRINT USING "4/°

18764 L=Rf | Order of reference-icotope in A-list
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18767
18770
18773
18776
18713
16782
18785
18788
18791
18794
18797
18800
18802

NoruD=Nornal (1) | Rarmalizing isctope
IF NOT Ruto THEH Ha$=""
FOR Coarserange=0 10 10 ! {oarse magnet-range
IF [oarsebin{Coarserange)=Coarsenag(1) THEN 18782
NERT Coarserange
Ref=Magnet(Rf, 1) | Reference isotope
MAT Daly_ok= (D)
01sp_eluals(Runclass$, Nuclide$(#), Normal (#), Interfere(x), Coarserange, Ref, Hul, Magnet (%) Niso, Inv)
SURERTT
PRINT USIKG "2¢2,3¢K),/":Ci%8" ELEMENT-SERIES *,Type,” NOT DEFINED ON DISK IN RIGHT-HRND ORIUE "8Ln$
Subflag=l
Clunk
URIT 2

18806 SUBEND | —mmmmmmm o

18809
18812

!
!

18815 Rxes:SUB Bxes(Uxmin,Uxmax,Uynin,Uynax, Bnin, dmax, Yain, Ynax, 48, Y$, Unit_xtick,INTEGER Daly,Logplot)
ics display

I if Unit xtick is 1, draw a tick for each integral K-axis value (used for wtd-average graphics). If Daly is 1, add "DALY" te
Y-axis labe] .

15818

18821
18824
18827
16830
18833
18836
18839
18842
18845
16848
18851
18854
18857
18860
18863
16366
18869
18872
16875
16878
18881
18884
18087
168890
18693
1889%
18899
16902
18905
18908
18911
18914
18917
18920
18923
18926
18929
18932
18935
18938

{ If Daly is 0, add "CUF", & if Daly is negative, dor’t add nothing
I if Logplot is 1, use a logarithaic Y-axis
I Unin, Uxnax,ymin,Uymax define windows of CRT {0-100)
BIM ¥n$L241
OFF KEY
OFF KBD
GINIT
{812t 3.3
0EG
GCLERR
GRAPHICS ON
OUTPUT KBO;CHRSC2E5BCHRECTS);
UTEUPORT Uxnin*RATIO, UxnaxeRATID,Uynin,Uynax
¥spred=Rnax-uin
Yspred=Ynax-Yuin
IF Unit_xtick THEN
gticksl
ELSE
Ktick=0ROUND(Espred/S,1)
|
FOR 1=1 10 12! force lower-bound # value to have a min § of sig-figs
H=FNDr (ABS(Kmind, D
IF ABS(Bmin)-H<Ktick THCH 18893
NEXT T
IF Biin}=0 OR ABS(Xmin)=f THEN
Hnin=GGN (i n el
£LSE
Rnin=-d-Htick
£RD IF
FOR H=Hmin T0 Hmax STEP Htick | force ¥max to lie on fick
If KsRtick)=Hnax THEN
Hmax=§+itick
BOTO 18932
EHD IF
NEXT ¥
END IF
|
If Logplot THEM
Ytick=1
ELSE
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18341
16344
18547
18950
18953
19956
18953
18%2
18965
18968
18971
1891
14977
18380
18983
18986
18383
18992
18995
18958
19001
19004
19007
19010
19013
19016
15019
19022
19025
19028
19031
19034
19037
13046
19042
15046
19049
19057
19955
14058
19061
19064
19067
19070
15073
1907
19079
1062
19085
19088
1909
19094
19097
19100
19103
19106
19109
19112
1911%
19118

YHh=10"TNT(LGT<RBS Y spred+ (NOT Yspred))))/8
IF ABS{Yspred/Ytk) 12 THEN
Yik=2#Ytk
bOTD 18944
END IF
U=RBSCPtk) /L0 TNTCLGTCABSCYtk+(NBT Yik))))
IF BOINTA) THEN
Prick=IHT (U320 INTCLRTCRBSCY Lk +(HOT YEk))))
ELSE
Ytick=Ytk
END IF
FOR 1=1 10 12 ¥ force lower-bound Y 1o have a nin # of sig-figs
Y=FNOr (ABS¢Ynin}, D)
TF ABSCABSCYmin)-Y){=Ytick THEN 18986
NERT 1
TF Yein>=0 OR ABS(Ymini=Y THEN
Yuin=50N(Ymin)ay
ELSE
Yein=-Y-Ytick
END IF
FOR Y=Ynin T0 Yeax STEP Ytick ! force Ymax to lie on tick
IF Ye¥tickd=Ymax THEM
Yran=Y+¥tick
GOT0 19025
END IF
NERT ¥
END IF

#spred=Kmax-¥nin
Yspred=Ymax-Yrin
VINDOW Bein-Kspred/8, Hmax, Yein-Yspred/ (10~ (lymax-Wymin)(60)), Yrax+Yspred/20
CLIF ¥min,Rmax,Ymin,Ymax | Use Ymin-Yticks10 if interference
ARES ¥tick/(5=CHOT Unit_xticki+Unit_xtick),Ytick,fmun,Yain,5- d¥lnit_stick,1,3+2%logplat
RMES Htick/(5=CHOT Unit_xtick)*Unit_xtick),Ytick,Rmax,Ynax,5-4#lnit_xtick,l,3+2%Logplot
IF Logplot THEN ! draw extra Y-ticks
FOR A=0 7O INT(Ymax-Ynin)-1
FOR 5=2 10 9
HOUE RaintKspred/80,YaintReLGT(S)
TORAY -Kspred/80,0
IMOUE 79#Kspred/80,0
TDRAN Rspred/80,0
NEKT 5
NEKT A
END IF
CLIP OFF
LORG &
FOR T=Hnin T0 fmax STEP Hticke((NOT Unit_xtickd+Unit xticke(l+(Rmaxd16)+Z%(¥nax>3N)))
IF I{Knax THEW | don’t label tick 1f at right-edge of box
HOVE I,Ynin
LABEL I
END IF
NERT T
[=(2-Lagplot)¥tick
LORG ¢
FOR I=Ymin T0 Ymax STEP £
MIUE Knint(dspred/(80-40*Logplot)},I-Logplots(Yspred /800 (I=Ynax)+ (Yapred/T0)%(I=¥nin)
IF (NDT Logplot) THON LABEL I
IF Logplot THEW LABEL 10°L;" "
NERT I
LORG &
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19298
19301
19304
19307
19310
19313
19316
19319
19322
19325
19328
19331
19334
19337
19340
19343
19346
19349
19352
19355
19358
19361
19364
19367
19370
19373
1937
19319
19382
19385
19388
1933
19394
19397
19400
19463
19406
19409
19412
19415
19418
19421
19424
19427
19430
19432
19436
19429
19442
18445
19448
19451
19454
19457
19460
19463
19466
19469
19472
19475

IF Hinmag{0 OR Hinmag0<0 THEN
Hinmag=0
Minmagl=0
END IF
IF Maxnagy9999 OR Maxmag3999 THEN
Maxmag=1.[+4
Maxmagl=9999
EHD IF
Max_pk=UAL(Response$(3))
IF HOT Coarsechange THEN Mass_speed=URL(Response$(4))
IF Coarsechange THEN Mag_speed=URL(Response$(4))
Logscan=C(UPC (Responsed (51 LIN")
IF Logscan RRD Hax_pk<10 THEN Max_pk=10
Coarse=URL (Response$(6))
IF Coarse{>oarsel THEN
{oarsechange=1
Coarsel=Coarse
Coarsenag(1)=Coarsebin(Coarse)
QUTPUT 8 USIHG ™4R,42";"$0FK",Coarsemag{l)
Prompi$(1)="Mart scan at magnet-value (0-333%)"
Pronpt$(2)="[nd scan at nagnet-value (B-9999)"
Prampt$(4)="Scan speed (magnet-units/sec)”
Fange(4,1)=1
Range{4,2)=2000
Response$i(1)="0"
Response$(2)="9999"
Response$(4)="100"
6076 Fillout_form
END IF
OUTPUT 8 USING “4R,42";"$0F 1", Minmag
IF NOT Logscan THEN
Ymin=0
Ymax=Max_pk
ELSE
M=L6T (Max_ph)
Ymax=IHT (M) + (M HOD TNTOM) 05
Yrin=-1-Mu-{Ynax{3u
END IF
OH KLY 9 LABEL " ESCAPE" GOTO 19574
0N KEY © LRBEL “DOUBLE SPEED" GOSUB Double
ON KEY 1 LABEL " HALUE SPELD" GOSUB Halue
fixes(0,100,75,100,Hinmag, Haxmag, Ymin, Ymax, "MRGRET URITS", s
Yspred=Ynax-Yuin
Kspred=Naxmag-Minmag
IF HOT Coarsechange THEN
Mass_inter=(FNIsomag(Mcoef (6, (Hiso))-FiIsomagfeorf(+),1
Mag_speed=Mass_speeddfass inter
FOR T=1 10 Niso
IF (MinmagtMagnet<,2)) AND (HawmagXMagnet(I,2)} THEN
LINE TYPE 4
HOUE Magnet(I,2},¥nin
TORAY 0, .91%Yspred
HOUE Magnet(I,2),YmintYspred* 94
LINE TYPE 1
IF FHEven(I OR ¥spred/Mass inter{13 THEN
LORG §
(SIZE 3
LABEL Magnet<I,1)
END IF
END IF

U BEAM",0,Mu, (Logscan))

2/ (Niso-1)
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19121 MOUE Amax-¥spred/Z,'Ymin-Yapreds{ 045+ 03 (ymax-lynin) 60,

19124 LABEL #$

19127 LDIR 90

19130 HOUE Hmin-Hspred/8,Yrax-Yaprad/Z

19133 IF (Daly=0) AND (Y$(5"") THEW LABLL ve&"  (Cupy"

19136 IF Daly>0 AND (Y$0"") THEN LABEL Y$&"  (DALYY"

19139 IF Daly<O THEN LABEL ¥

19142 LOIR

19145 CLIP Bmin,Hnax,Ynin, Yeax

19148 SUBEND | ------ T s o e
19150 1

19154 1

19157 Hagnet_scan:SUB Scan{Stripchart,Miniso,Maxizo,Max_pk,Mass_speed,logscan, INTEGER Coarsebint*),Hise, I t)
19160 ! Scan magnet over specified range & speed

19163 OPTION BRSE 1

19166 COM /Magnet/ Meoef(x),INTEGER L,Aside,Peak_inter,Coarsenag(l:1},Magnet(0:24,2),Coarsel
19169 COM /Specs/ Mx(0:1),Tons,ZeCls 13, Noise(0: 1)

19172 COH /faly/ IHTEGER Mu,Daly,Me$¢0:3,20087,0aly_ok(0:24),F{$(0:1,23041
19175 COM AFilaments/ Filament(e},Fil${x), INTEGER Nfils,Filnun

19178 INTEGER Pr

19181 DM Prompt$(63036],Response$ (63L501, Use(6),Rangelh, 27, P1(D) P22}
13199 [DATR "Start scan at isotope”,"End scan at isotope”,"Max. beam on graph (wl}","Scan-speed (mass-units/secend)”,"Linear or Log
Scan {Lin/Log)”

19187 DBATA"Coarse-nagnet rangz (0-10)°

19190 OArR *o,0,mee, 0, 0,9990,10, 9999, .01, 10000, .02,10,-1,-1,0,10
19193 OFF KEY

19196 OFF KNOB

19199 (oarse_in=Coarsel

19207 READ Prompt$(x),Response$(#),Range(®)

19205 MAT Use= (1D

19208 Responsef(1)=UALSMunise)

19211 Response$(Z2)=URLS (Maxizo)

19214 Response$(3)=UALE (Max_pk>

19217 Response$(4)=URL$ (Mass_speed)

19220 IF Logscan THEN Response$(5)="L0G"

19223 IF NOT Logscan THEN Response$(5)="LIN"

19226 1

19229 Fillout_forms !

19237 Response$(6)=UAL$(Coarzel)

19235 Form(Prompt$(x),Response$(®),Usa(x) Range(*),6,1,Escape, 3

19238 IF Lscape THEN 19574

19241 IF NOT Coarsechange THEN

19244 Miniso=URL(Responszed(l)}

19247 Maxiso=UAL(Response$(2))

19250 Minmag=FHIsomag(Mcoef(x}, (Minizo))

19253 HMaumag=fNIsonagMcoef(*), (Max1s0))

19256 ELSE

19259 Hinnag=URL(Response$(1))

19262 Maxmag=UAL{Response$(2))

19265 END IF

19268 Minmagd=Minnag

19271 Maxmagl=Maxmag

18274 Magspan=Haxnag-Hinnag

19277 1F Magspan)300 THEN

19280  Minmeg=100%INT(Minmag/100) | need somewhat rounded plot-boundaries
19283 Maumag=100#INT (Maxmag/100)+100

192686 ELSE

19289 Minmag=INT(Minmag}

19292 Maxmag=INT (Haxnag)i+1

15295 END IF
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19658
15661
19664
19667
19670
19673
19676
19679
19682
19685
19688
19691
19694
19697
19700
19703
19706
19709
19712
19715
19718
19771
19724
19727
19730
19733
19736
19739
19742
19745
19748
19751
19754
19757
19760
19763
19766
13769
19772
19775
19778
19781
19784
19787
19750
19793
19796
19799
19802
19805
19808
19811
19814
19817
19820
14873
19826
19829
19832
19835

COM /Filaments/ Filawent(x),Fil$(x), INTEGER Wfils,Filnum
IKTEGER Pr

OFF KHOB

ON KEY 9 LABEL *  ESCAPE" GOTO 19769

B=INT{ 0*Rside)

Max_inc=.01

H=Magnet(l,,2)-0

=l
=i

[ =Magnet(L,23+0
Ynin=DROUND(Peaksizex 92,2)
Start_graph:Ywax=Peaksizex{1*fax_inc)
Ysprad=Ynax-Ynin
QUTPUT § USING "4R,42":"$0F1", %
Rxes(0,100,25,100,-0,0, Ymin, Ynax, "MRGNLT™, “nd", 0,1y, D
(SIZE 33
LORE 5
MOVE 0,YmintYspred/10
LAREL TRIMS(Huclide$(L))8"-"SUALS (Magnet(L,1));" PERK-SHAPE"
HOUE 0, Yuax-Yspred/10
LRBEL “SCAN up"
FOR P=1 10 -1 STEP -2
HOUE -0, Peaksize/2
FOR =R 10 (PX0)xC+(P{0)=R STEP P
UTPUT 8 USIHG "48,42°;"s0f)",1
Enter_bean([,My,L, 1 t,Pr)
IF MudYwax THEN 1 exceeds Y-riax of graph- increase Ymax & redo
Hax_inc=Hax_inc+ .03
G070 Start_graph
END IF
IF PO THEN ORAW I-Magnet(L,2), My
IF PO THEN DRAY Magnet(L,2>-1+0, .99y
HEWT T
#=C
MOUE 0,YmintYspred/d
LABEL "SCAN CouN"
MOUE D,y
NERT P

GUBEHD 1 - v v e o e ot it it s i et

i

fugraf:SUB fugraf(Ratio(x),H,R$,RERL Percent_error(x},Time(»}) | ueighted-average graphics
OPTION BASE 1
OIM Err (8D
FOR I=1 1O N
Err(l)=2+Ratio(D)*Percent_errar(13/100
NERT T
Ymax=-9 £+39
Ymin=+9.[+99
Boxwidth=2 5
FOR I=1 10 N
IF Ymax{Ratio(I)+Err(D) THEH Ymax=Ratio(I»+Err(D)
IF YmindRatio(I}-Err (D> THEN YninsRatio¢D>-Lrr (D)
HEKT T
Yspred=RBS(Yrax-Ynin)
Buin=Tine(1)-(Time(H)-Tine(1))/(G+3¥(H)5))
IF ¥mindD THEN Bmin=0
Rwax=Tine (N)+Boxwidth/Z
hspred=fmax-Huin
Rxes(0,100,45,100, ¥nin, Kmax, Yain-Yspred/10, Ymax+Yspred/10, "TIME {ninutes) ["8R$4"1",R$,0,-1,0)
(512E 3.3
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19476 HNEXT I

19481 END IF

19484 LINE T¥PE 1

19487 Ex_ymin=Logscan10"Ymin

19490 MOUE Minmag,0

19493 R=INT(Mag_speed/(4*I_1-3))

1949% (=0

19499 Starteds{

19502 P=R+(NOT >

19505 P2(13=Hinnagl-F/2

19508 IMAGE "MAGNET: ", 40,10K,"SCAN-SPEED: *,40,10¥,"«U BEAM: ",

19511 IMAGE “NUCLIDE: “,30.0," *,5%,"MAGNET: ",40,5%,"SCAN-SPEED: ",30.20,78,"nU BEAM: " K
19514 UHILE PZ(1){=Haxnagl

19517 Hpos=INTCPZCIE/D)

19520 1F Mposy9%99 THEN Mpos=39%3

19523 OUTPYT & USING “4R.47":"$0F)",Mpos

19526 Enter_beam(D,Mu,1,1_1,Pr}

19528 If Coarsechange THON DISP USING 19508;PZ(1),Mag_speed,OROUND(Hy,3)
19532 IF HOT Coarsechange THEN DISP USING 19511;PROUND(FNMag_1sotfcoef(x),(P2(1))),-1),FZ(1), Hass_speed, DROUND My, 3)
19535 IF Prol THEN 19526

19538 IF HOT Logscan THEN

19541 Hu=Hy+¥spred/200

19544 P22y

19547 ELSE

19550 IF Mud=Ex_ynin THEN Mu=1 .05+Ex_ynin

19553 22)=L6T{Mu)

19556 [NDIF

19559 IF Started THEN CALL Thickpen(P1(x),PZ(*} Yspred/150,1)

19562 MAT P1= P2

19565 P2CLI=P+P2CL)

19568 Started=1

19571 END UHILE

19574 HOUE 0,0

19577 Stripehart=0

19580 Coarsel=Coarss_in

19533 Coarsemag(l)=Coarsebin{Coarsel)

19586  SUBERIT

19589 Double:IF Mag speed{(Z000 THEN

19592 P=P¥Z

19595 BEEP 1000, .1

19598 Mag_speed=Mag_speeds?

19601 Mass_speed=Mass_spesds?

19604 END IF

19687 RETURN

19610 HalvesIf Mag_speeddl THEN

19613 P=Ps2

19616 Mag_speed=Mag_speed/2

19619 Mass_speed=Mass_speed/?

19622 BEEP 100, .1

19625 MO IF

19628 RETURN

19631 SUBEND | ~-mmmmmmmmm s s e oo - -
19634 1

19637 |

19640 Peakshape:SUB Shape(Peaksize,Nuclide$(#), INTEGER I U

19643 1 look at peakshape graphics

19646 OPTION BRSE 1

19643 £OM Magnet/ Mcoef (%), INTEGER L,Rside,Peak_inter,Coarsenag(f:1),Magnet(0:24,2), Coarse
19652 COM /Specs/ Mx(0:1),Tons, Ze(0: 1), Noise(t: 1)

19655 C0M /Daly/ INTEGER Mu,Daly,Me$(0:3,2)083,0aly_ok(0:24y,Ff5C0:1, 23041
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19826 ARLA COLOR 5, 5,5

19891 FOR I=1 TOH

19644 MOUE Time(D) -Boxwidth/Z,Ratio(D)-Err(D)

19847 RECTANGLE Bowwidth,ZxDrir(1},FILL,EDGE

19850 HEWT 1

19863 SUBEND | w-mmwemmen B ikt
19856 ¢

19859

19862 Flag:SUB Flag{Flag(x),INTEGER Flag mu, DPTIONAL Noprint) ! check filament flags
19865 OPTION BASE 1

19863 COM /General/ 28,INTEGER Prir(x),Subflag,fute,full auto,foc(*),I_t
19871 COM /Dalys INTEGER Mu,Daly,Mn$(0:3, 25087, 0aly_ok(0:24},Ff$¢0:1, 4]
19874 DIN F$(HL20]

19677 DRTR "NO FILAMENTS®,"SINGLE-FILAMENT","SIDE-FILAMENTS ONLY","TRIPLE-FILAHENT"
19880 RERD F$(x)

19883 FOR I=2 10 1 STEP -1

19866 OQUTPUT &;"$0MU"BURLS(T-DR":28"

19883 OUTPUT 8;"$IMu”

19892 ENTLR 8;F

19895 Flag(D)=f

19858 IF NPAR=2 THEK

19901 IF 1=2 THEN PRINT USING "2/,K,4";"PREHERT-SAHPLE: "

19904 IF T=1 THEN PRINT "RUNNING-SAMPLE: "

19907 PRINT USING "K,/"sFHHBCFS(F+1))

19910 IF (CI=1Y AND CF=00) OR (F=2) THEN CALL Clunk

19913 EMDIF

19916 QUTPUT B;Mn$(Flag_nu,I_t)

19919 NEKT 1

19922 SUBEND 1 --- et -

19925 1

19928 |

19931 Cats5UB Cat(INTEGER Prir()> ! Print Run-Directory

19934 DIM Date$l121,Na$0501,H4$0101,540601,ReC1DO060D

19937 INTEGER Sample

19940 OFF KEY

19943 OFF KNOB

19946 HAT Rg= (“)

19949 R$(1)="SERRCH THE DRTA-DISK FOR A RUN UITH A PARTICULAR SAMPLE-HAME"
19952 R4(23="SHOW THE DRTR-DISK DIRECTORY FOR RUNS 1 to 32¢

19955  R$(4)="DISPLAY THE DISK-INFORMATION ON THE CRT ONLY (default)”

19958 R$CSy="PRINTOUT * 7 ’ ' 7 PRINTER"

19961 R$CLOY="RLTURN TO THE BuC"

19964 CALL Keymenu(RB(x)}

19967 ON KEY 0 LABEL ™ SAMPLE-HAME" GOTO 20009

19970 ON KEY 1 LABEL " DIRECTORY" GOTO 20159

19973 O KEY 3 LRBEL ™ CRT DISPLAY" GOSUB Crt

19976 0N KEY 4 LABEL *  PRINTOUT" GOSUB Printout

19979 ON KEY 9 LRBEL " ESCAPE" GDTO 20245

19982 G0T0 19982

19985 !

19966 Crt:Printout=0

19991 BRINT "CRT DISPLAY OHLY"

19954 RETURN

19997 Printout:Printost=1

Z0060 PRINT "PRINTOUT SERRCH ON PRINTER®

20003 RETURK

20006 !

20009 OFF KEY

20012 5%=""

20015 PRINT USING "18/,K,/,K,7";"ENTER THE CHARACTERS THAT YOU UANT MATCHED IN THE FIRST 10 CHARACTERS","OF THL RUN-HAME (or pres
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20192 HERT P

20195 NERT 1

20198 IF NOT Printout THEN

20201 CISP "PRESS CONTINUE UKEW READY 70 G0 OH, USE ARROWS 7O SCROLL DISPLRY "
20204 PRUSE

20207 EHD IF

2021 BUTG 19946

20213

20216 Re rasGOT0 20132

20219 PRINTER IS &

20722 PRINT USING “K,K“;"CRH'T ACCESS DRTA FOR RuMg “,I

20225 RCTURN

20229 PRIMTER IS 1

20231 PRINT USING "22,K";"UNRSLE T0 ACCESS THE RESDIR FILE ON THE LEFT-HAND BISK."
20234 GOTO 20743

20237 PRINTER IS 1

20745 PRINT USING "2/,K";"UKABLE 70 ACCESS THE RESULT FILE ON THE LEFT-H{ND DISK."
20243 PRINT USING "2¢,K";"PRESS CONTINUE TC RETURK 10 BMC."

20246 PRUSE

20249 SUBEND 1 -- o o b

20252 1

20255 Focshift:SUB Facshift{INTEGER Foclx))

70258 PRINT USING "187,K,28,8¢30,3%)";"FOCUS SETTINGS:",1,2,3,4,5,6,7,8
20261 PRINT USING "18,835,7,5/":Fac(®)

20264 DFF XY

20267 OFF ¥BD

20270 OFF KNOB

20273 LO0P

20216 Platest

20279 LOGP

20282 THPUT “PLATER, HEY URLUE <0-999)7 {press CONT to escape)”,Plate,f
20285  EXIT IF (Plate(8)x(F)=0 AHD F{=999) DR (Plata=B)*(F)>=460 AND F(=540)
20288 (lunk

20291 END LOGP

20294 EXIT IF Plate(l OR Plate)B

20297 Foc{Plate)=f

20300 PRINT TABRY(18+(Plate-1)x(,13);FHHSCUALSCE " ©

20303 END LDGP

2030{.’ “HBFHH ! ..................... 1 e 8004 et et et o 2 e

20308 1

20312 1

20315 FindsSUB Find(INTEGER Redo,Barnum,Nfils,Subflag,REAL Filament(*),Tine)
20318 GPTION BARSE 1

20328 (M /Keyboard/ Cn$,Ci$,008,Cu$,08,Clears

20324 COM /Barrel/ INTEGER Barrel_position,Barrel_posO,Max_barrel,Min_barrel
20327 COM /faly/ INTEGER Mu,Daly,Mn$<0:3,20081,0aly_ok(B:24),Ff$¢0:1,2)041
20330 | Rotate a new sample into position

20333 OIM Fil_flags(2)

20336 OFF KLY

20325 OFF KNOB

20247 MAT Daly_ok= (D)

20345 Default_barrel=g1+187«(FHBarpos{(Darnusii- 1) | Rough estimate of correct barrel position for this sample
70348 Mu=0

20351 Subflag=0

20354 MAT Filament= <D)

20357 QUTPUT §;"$0MuOBOOC

20360 Zero_fils(Filament(*))

20363 IF Redo=0 THEH PRINT USING “3(K3,/":"ROTATING BRRRELS ",Barnum," INTO POSITION (default position "SUAL$(Defaulf barrel)f")"
20366 Bot=1 | tryf counter

20369 |
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20372 BarposO=Default_barrel

20375 Barrel_posO=Default_barrel

20378 Barrel_position=Default_barrel-70

20381 Barrel_position=Barrel_position®(Barrel_position)=[)

20384 Resbar

20387 OISP CHRSCLIME"ROTATING TG BARRELY “sBarnums™ -- TARGETs “:Barrel_position;CHRE(1Z8)
20290 CALL Brl¢Barrel_position,f,1,0)

20393 QUTPUT 8;"$0MU9779"

703% OUTPUT 8s"$IMy"

20399 EHTER &L

20402 IF [ THEM

20405 UAIT 2

20408 GOTO 203%3

20111 END IF

20414 1

20417 OUTPUT 8;"$0MO0200$0M10200" ! put 0.2 anps through the sample filaments to check the filament flags
20420 URIT 1

20423 |

20426 1.oop

20429 Barrel_position=Barrel_positiontl

20437 CALL Brl(Barrel position,f,.09) ! Rotate barrel until get filament contact

20435 EXIT IF FHFiltest(Mfils,F) OR (Barrel_pasition-Default_barrel}70) | found filament-assembly
20438 END LOOP

20441 |

20444 1F Barrel_position-fefault_barrel)70 THEN Default exit

20447 1

20450 Min_barrel=Barrel position | Min barrel is the position where contact is just made (positive rotation direction!)
(453 REPEAT

2045 Barrel_position=Barrel_positiontl

20459 Barrel_delta=Barrel position-Default barvel

20462 CALL Brl(Barrel_position,f,.09) | rotate in & positive direction until contact is lost
20465 UNTIL FNFiltest(Nfils,F)=0 OR Barrel_delta)?D

20468 IF Barrel_deltad70 THEN

20471 Subflag=l

20474 PRINT USING “37,3(K),2/":Ci%8" OPEN CIRCUIT IN BARRELY “,Barnum,” “8Cn88"  (Is Filament Supply "BFHBISC"ON™)BFNESC"?7)")
20477 GOTO Defaulf_exit

20480 END IF

20483 |

20486 Max_barrel=Barrel position-1 ! Maw_barrel is the barrel-position where filament contact is just lost (positive rotation!)
20489 Barrel_position=(Max_barrel+Min_barrel)s2

70492 IF ABS5{Barrel_posO-farrel_position)?34 OR Max_barrel-Min_barrel{9 THEW

20495 1 shift the default position if the "best" pos’n differs from the default pos’n by mare than 35 units.
20998 Default_exit:Barrel position=Default_barrel ! default barrel-value

20501 Max_barrel=Barrel_positiont§ | default ’above’ barrel-value

20504 Hin barrel=Barrel_position-§ ! default 'below’ barrel-value

20507 PRINT FMBL$C"saUSING OEFRULT BARREL-URLUESwwx")g3" (should check manually)”

20510 Subflag=2

20513 Beep(lal, .05, .03,20)

20516 END IF

20519 !

20572 Barrel_posO=Barrel_position

20525 Barrel_position=(arrel_position-70)x(Barrel position>70)

20528 CALL BrI¢Barrel position,F,1) ! rotate barrel to the final position

20531 1

20534 REPERT

20537 CALL BridDarrel_positiontl,fl, .09

20540 Barrel _position=Darrel_positiontl

20543 UNTIL Barrel_position=Barrel_pos{

20546 !

20549 Found_sample:PRINTER IS CRT
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CONTINUE to escape).”

018 PRINT USING "K,/,K,/";"ANALYST UILL THEN SEARCH THE DATA-DISK FOR ALL RUMS WITH THOSE CHRRACTLRS,","AND SHOU WHICK FILE- MM
RS THEY ARC LISTCD UNDER."

0821 PRINT USING "K,/,K";"Y0U CAN THEM USE THESE FILE-NUMBLRS 7O ACCESS DRTA-BLOCKS WHOSC DIRELTORY","HAS BEEN OUCR-URTTTEN."
20024 INPUT S$

20027 IF S§="" THIN 19946

20030 S$=UPCHCTRING (S8 )

20033 DISP

20036 0N [RROR GOTO 20237

20039 ASSIGN BPatht T0 "RESULT-INTLRNAL,4,1"

20042 DUTPUT KBO;CHRECZEEXSCHRE(TS)

20045 ON ERROR GOTO Retrn

20048 Fil=0

20051 O KEY 9 LRBEL " ESCRPL" 6OTO 19946

20054 FOR I=1 70 500

20057 ENTER BPathl,I:;Nel1,101

20060 PRINT I:TAB(E):N$

20063 If POSCUPCSCHE:,56) THLH

20066 IF Fil=0 THEN Fil=I

20069 fi2=]

20077 ELSE

20075 IF Fil THEN

20078 FOR P=1+Printout T0 1 STEP -1

20081 PRINTER IS Prir(P)

20084 PRINT USING "37,2(K,%3,2(K), 7" "FOURD RUN WITH "BCHRSCZGSSELHRS (D™ TN FILLS °,Fil,"T0 " Fi2
20097 NEHT £

20090 ISP "CONTINUE OR QUIT SERRCHING FOR HORE "SCHRS(I4)BS$BCHRE (DA
20093 OFF KEY

2009 O KLY 0 LRBCL * CONTINUE™ 6070 20108

20099 ON KLY 4 LABEL " QUIT" GOTC 19345

a2 60T 20102

26105 !

ning Fil=0

201l fi2=0

20114 DISP

20117 OFF KEY

201720 0N KEY 9 LABEL " ESCAPE" GOTO 19916

20123 0ro 20132

0176 END IF

20029 ENDIF

20132 HEWT I

20135 OFF [RROR

20139 OFF KEY

20141 DISP "HO SUCH RUN-HRME EXISTS ON THE DISK. DO YOU URNT TC TRY RGAIN Cy/N)?"
20144 OFF KEY

20147 ON LY O LABLL " YES" GOTO 20009

20150 0N KEY 4 LRBEL " NO" 6070 20249

20153 GOTO 20153

20156 1

2059 OFF KEY

20162 OM KEY 9 LABEL * ESCAPE™ 6OTO 19946

20165 QUTPUT KBD;CHR$(255)GCHRE(7L):

20168 ON ERROR 6078 20231

20171 RSSIGH 8Pathl TU "RESDIR:INTIRNAL, 4,1

20174 OH [RROR GOTO 20195

20077 FOR I=1 10 22

Z0180  ENTER @Pathl,l;Sample,Date$,Mab,Fil,f12

0183 FOR P=Printouts1 70 1 STEP 1

20186 PRINTER 15 Prir(P)

0189 PRINT USING "6R.20,5¥,5A,20,84,12A,8K8,4¢K), /K" "BARRELE ", Sanple, "RUNK *,1,0ste$,"T1le 85 ", Fil," to ",F12,Hab

0
£

T oW
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20552 QUTPUT 8:"$0P00200$0P10200" | put .2 amps through preheat filaments
20555 IMASE /,3¢K),158,3(4D,38),4,3¢K)
20558 PRINT USING 20555;"BRRRELY *,Barnum,” IN POSITION",Min_barrel,Barrel position,Max_barrel,"CONTACT-WIDTH 1S " Max barrel-Min b

arrel," BARREL-UNITS"

20561 IF Max_barrel-Hin_barrel{15 THEN PRINT "{this anount of contact 1s rarginal 1iake care)"

20564 CALL Flag(fil_flags(x},0)

20567 Zero_fils(filanent(x))

20570 TimeQ=TIMEDATE ! TimeG is ¥ of seconds since sample was rotated into position

20573 SUREND | —vmememmeeam - - e e e

20576 1

20579 |

20582 DEF FNDiff(Peakl,Peak?,Dark_var, IHTEGER I _t,REAL Ions)

20085 | uncertainty in beamsize difference, from resistor & counting noise

20588 T=1/(4*I_t-1) | integration time in seconds

20591 RETURN 2.2%SQR({2*Dark_var+(Peakl+Peak2}/Tons)/T)

20594 FNEND! ------ -

20597 1

20600 1

20607 LinitsDEF PHLimitCH,LL,L2Y 1 (for FOCUS) Ts value within focus-limit bounds?

Z0606 RETURN (RCLL) OR <RMLD)

20609 FHENDE - oot o some s ettt 2 e ot s e e e

20612 !

20615 |

20618 FnatsDEF FNSECHY | Student’s-t approximation (N-1 d.f.) {(from fndy Turek)

20671 RETURN 12.7%CN=2)3 (32>l 96%(N-1)/S0RCCN-1)"2-2 43%(N-1)+1 656)

20624 THEND! --- o - -ee-

206271

206301

20633 Enter_beam:5UB Enter_bean(REAL Counts,Mu, INTEGER L,I_t,Pr,OPTIONAL REAL Uait,INTEGER Dropouts,Bnc)
20636 1 get counts fron the DUM of the specroneter, convert to millivolts, protect against cversize beans
20639 OPTION BASE 1

20642 COM /Specs/ Mx(0:1),Tons,Ze(0: 1), Hoise(:1)

20645 COM /Daly/ INTEGER Mu,Daly,Mns(0:3, 25083, Daly_ok(0:24,F1$(0:1,23041

20648 COM Filaments/ Filament(x),Fil$(x),INTEGER Nfils,Filnum

20651 Had_counts=0

20654 IF HPAR<G THEW Turndown_ok=1

20657 IF HPAR=0 THEN Turndoun_ok=R0T Bmc

20660
20663 IF NPARYS THEK I set integration time & collector
20666 OUTPUT 8;MedCtu,I_t)

20669 IF Wait THEN URTT Uait

20672 END IF

20675

20678 LOOP

20681 QUTPUT §;"sInu” | query DUM

20684 ENTER 8;lounts ! Counts per integration tine

20687 EXIT IF Bad counts=3 OR Countsx(1+4%(1_t=2)))(ZeMud-150) | guard against 5PI0 dropouts~ don’t accept any counts less than 15
0 below accepted zerp

20690 Bad_counts=1+Bad_counts

20693 I NPAR=7 THEN Dropouts=1+Dropouts

20696 END LOOP

20699 !

20707 My=((4#1_t-D#Counts-ZeMud ) MxMud | millivelts beaw

20705
20708 t Check for oversize beaw (050 wl on Daly or 10v on Cup).

211 Pr=l

20014 IF (Mu=0 AND Mu¢1.E+4) OR (Mu FMD Mu<S0) THEN SUBERTY

20771

20720 IF Mu=0 AND HMud=1.E+4 THEH | Faraday cup beam must be {10 v.
03 Prsd
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20726 IF Turndown_ok THEN I If not called fron the BMC, then

20724 I reduce sample-filament current by 3,
20732 F=Hfilsx (L3004 (ROT L) I but turn down the center-fil if on
20735 IF F=2 AND Filament(Z)=0 THEN F=11 Re-187 but a non-Re run.

20738 Target=.97*[ilanent(F} I 130" any current in the sides, turn
20741 M="$CHO$0ML " b down the center filament.

20744 OFF KEY

20747 (N KEY 9 LABEL *  ESCAPE" GOTO 20819

20750 YHILE Filament{F)}arget

20753 DISP “ BEAM>10uz  REDUCING FILAMENT-CURRENT BY 3% - ":Filament(P),"(PRESS K9 710 ESCAPD)"
20756 DUTPUT B USING "4R,42":FF$<0,0), FNF(Filament(F)- 001)
20759 Filawent{F)=Filanent()- 001

20762 URLT .02

20765 END UHILE

20768 isp

A7 ENDIF

26774 ENO IF

0777 1

20780 IF Mu AND Myd=50 THEN I Daly bean must be (50 m{
20783 | switch from Jaly to Faraday cup, wait 6 seconds

20786 Mu=ll

20789 Daly_ok<L)=0

20192 Pr=?

20795 DUTPUT B:Mn$(0,I_t

20798 DISP USING “/,K";"BEAM TOO INTENSE FOR DALY- HOUW ON CUP (6 seconds before beam will reappear)”
20801 Beep{400,.03,.02,20)

20809 URIT 5.7

20807 QISP

20816 SUBEKIT

20813 END IF

0816 !

20819 SUBEND 1 ~-mmmmemm o s e -
208721

208251

20628 ClocksetzSUB Clockset

20631 ON ERROR GOTO Bad_date

20034 Rg=""

20837 DISP “Enter the current date, in the format “RDRATESCTIMEDATE):
20840 I NOT POSCDate$,"1500") THEN DISP * ("BFNHSC'CONTINUC™M" if 0K)":
20843 LINPUT R$

20046 IF R$="" THEN 20858

20843 SET TIMEDATE DRTE(RS)

20852 R$=DATESCTINEDATE)

20855 IF URL(ASL81)<1984 OR UAL(A$CG1)>2000 THEN Bad_date

20856 ON ERROR 60T Bad_clock

20061 A$=""

20864 DISP “Enter the correct time, in the farmat "SFNClock I2$(TIMESCTIMEORTER"  ["3FNHSC"CONTINUE™A" if OK1™;
20867 LINPUT R$

20870 IF R$="" THEN SUBERIT

20873 C=POSCRS,":™)

20876 R=POSCUPCSCAS), "R

20879 P=POSCUPCS(RS),"P")

20862 H=UAL(AS)

20885 IF C=0 OR (R=0 AND P=0) THEN Bad clock

20888 H=He12%(P AND HOL12)-12¢(R BND H=12)

20891 M=UAL{RSL1+CD)

20894 IF H=24 AND M= THEN H=0

20897 SET TIME TIMCCURLSCHM": "RURLS()

20900 OFF ERROR

20803 SUBCKIT
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20006 !

20909 Bad_datesClunk

20912 FRINT R$;" isn’t in the requested format. Please try again.”

20915 6070 20834

20918 Bad_clack:Clunk

20921 PRINT P$:" isn’t in the requested format. Please try again.”

20924 G070 20861

20927 SUBEND ¢ - R

20930 !

20933

20936 ClunkzSUB Clunk | error-sound

20539 BEEP 220, .1

2004z BECP 100, .2

20945 SUBEND | - -=mmmmmwmemon -

20948 4

20951 !

20954 Uhoop:SUB Whoop ! up-best sound indicating process finished

20957 OPTION BASE 1

20960 BIM T(12,2)

70963 DRTA 244,325,407,488,570,730,900, 90,1140, 1380, 1630,0

20966 MAT 1= (0D

20963 FOR I=1 1012

20972 READ T(LLD

20075 HERT 1

20978 Beep(0,8,0,0,T¢x))

2[]981 SUBENB S (RGN e s e S i St 2 e o e

20964 |

20587 |

20990 SuperclunkzSUB Superclunk | something-is-very-urong sound

20993 OPTION BRSE 1

209% DI 1441,

20993 MAT 7= (0D

21002 1441, 1)=0

21005 FOR J=0 101

21008 FORI=LTDZ0

21011 T(1120%],1>=1000-1#48

21014 HEWT T

21017 NEKT J

21020 Beep(0,0,0,0,T0:))

21323 SUBEND 1 - e - s
]
l

2026 !

21029 !

21032 Brl:5U8 Br1(INTEGER Barrel pos,REAL Flag,Uait,OPTIONAL Display)

21035 I rotate barrel to Parrel_pos, wait Wait seconds, then check filament
21038 I flags.

21041 f

vy

21044 DRTR “"(no filaments)","(single filament)","(side-filasents only)”,"(triple filanent)
21047 DIM F8(3L21]

21050 READ F&(x)

71053 OUTPUT § USING "4R,42";"$0BB",Barrel_pos

21056 WRIT Wait

2058 IF Flagy=0 THEN | query filament-flags if Flag variable not negstive
21062 DUTPUT 9;"s0MuD:28"

2065 CUTRUT 8 ¢Imu"

21068 ENTER 8;Flag

21071 IF NPRR(4 THEN OISP "BRRREL:“;Barrel_pes;TRB(2D):F$(Flag

21074 END I

21077 SUBEND | --eemmeem momem e esen
21080 !

21083 !

i
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71086 Resbar:SUB Resbar Ireset barrel to microswitch (old UG routine?)
71089 DUTPUT 8;"$OMOO0O0OSONLO000S0PODO0OSEP1A000" | turn off all fils
71092 DISP CHR$(130);"RESETTING BARREL";CHR$(128)

21095 QUTPUT B;"$0Hu07:8"

21098 REPEAT

23181 OUTPUT 8;"$0BBBOD"

20100 W1

21187 BUTPUT 8;"$0BROOOD"

21110 DUTPUT 8;"$0mu20”

2113 URIT 4

21116 QUTPUT 8y $IHU"

21119 ENTER 8;Barrel_stopped

21127 UNTIL Barrel_stopped

21125 DISP
Z1128 SUBEND! -
21131
2113
2137 Zero_filss5UB Zero_fils(Filament(¥)) 1 zers all filament currents
21140 QUTPUT 8;"$CMOOO0DSEHL0000$0PODE0ASOPLOC0C"

21143 MAT filament= (D)

21146 SUBEND! ---- e -=- e e
21149

2152 !

21155 Parse:SUB Parse(Input_string$,Numeric_value(*),Ninputs)

21158 1 parse a string to get embedded numeric values, separated by commas
21161 MAT Numeric_value= (0)

21161 Conma=1

21167 Ninputs=)

21170 ON LRROR GOTO Done

21173 UHILE Comma’0

2117 Numeric_value(I+Hinputs)=UAL{Input_string$)

21179 Minputs=l+Ninputs

21182 Comwa=P0S(Input_string$,”,™

21185 Input_string$=Input_string$ll+Conmal

21188 END WHILE

21191

21194 DonesSUBEHD | == -mmmms mmiem s mms o i s e
a197 1

21200

L7207 Keynenuz SR Keynenu(RE(x})

21206 | Puts a relatively detailed explanation of the softkey functions on the [RY
71209 OPTION BRSE 1

21212 QUTPUT KBD;CHREC2S5IBCHRECTS);

21215 PRINT TRBHY(4, 805 "KEYE"; TABCIG); "FUNCTION"

21218 PRINT

21221 fFOR I=1 70 10

20228 IF RSCIYO™ THEN PRINT TAB(A);I-1;TRB() e ~-~";TAB(11)sRS$CT)

2227 NERT T

21230 SUBEND! --- -

21233

212361

21239 Kybrd:SUB Kybrd(Kybrd$,K,OPTIONAL Key$) | Retrieve keystroke from KBD$ buffer
21242 K$(1,33=Kybrd$

21245 K=NMCKSLL, 1D

21248 IF K=255 THEN K=NUR(KS$L2,233-256 ! second byte of non-fSCIT keys
2751 IF K=-1 THEN K=NUMCK$L3,313-512 1 third byte of non-RSCII keys
21254 IF NPAR=7 THEN Key$=CHR$(K)

Z1257 SUBENDD wowms wmm oo e e

21260

212631
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21266 Yes:BEF FiVes(Input$)

212690 return 1 for input of ¥, O for N, -1 for space, -Z for any other input
212721 - looks at only first character of input -

21275 OIM Tenp$li]

7278 Tenp$ll,11=UPCECTRING(Tnput$))

212681 IF Temp$="Y" THEN RETURN 1

21284 IF Tenp$="N" THEN RETURN D

21287 IF Temp$=" " THEN RETURN -1

21290 RETURN -2

21293 FNENUI ...............................................................................
212961

212991

21302 Forn:SUB Forn{Prompt$(*) Response$(#),Use{x) Range(#) Nchoices,Firstchoice,Escape, OPTIONAL Helpsub)
21305 1 2/26/84

21308 ! Ceneral-purpese Form fill-out screen.

21311 | The Prompt$ array contains the prompts or labels of the parameters,
71314 1 the Fesponse$ array as passed to the subprogram cantains the default
21317 | responses, and returns any changed responses.

21320 1 The Use array determines whether a given parameter can be accessed and
21323 1 changed.

21326 | The Range array contains the minimum & maxinum pernissible values for a
21323 ¢ paraneter (0,0 for any range,-1,-1 for any string, -2,-2 for V/N).
21337 | Parameters whose values Aust be freshly entered must be indicated with a
21335 ! passed response of “77".

21338 1 Prompt$ and Response$ must be dimensioned for string-lengths of 36 & 37-50.
21341 1 Mo more then 15 choices can fit on the screen at one time.

21344 1 The cursor is controlled by either the KNOB, by CONTINUE (increment paraseter)/CONTROL CONTINUE
21347 | (decrement parameter) or by the UP/DOUN arrows.

21356 DIM AL501,B4C391,08050]

71353 COM /Keyboard/ Cn$,Ci%,Ch$,Cu$, 08, Clears

21356  Escape={}

71359 Be=RPYSC" ,38)

21362 CH=RPTSC" " 507

21365 0$=Ci%8" "8ln$

21368 OFF KEY

21371 BeqinsCONTROL 1,40 }HOME key

21374 CONTROL KBD:1 I put CAPS LOCK on

21377 Capslock=1

21380 OUTPUT KBD:Clear$s

21383 PRINT TRBC3);FHURS("PARRMETER");TAB(43)sFNURS{"RESPONSE™)

21386 FOR I=1 10 Nchoices

21389 PRINT TRBMYL(L,I+2);Prompt${I):TABC4Z);Response$ (D)

21392 NEWT I

21395 PRINT TRBRY(1,18);"Use ARROUS, (CTRL) CONTINUE or KNOB to move cursor”;
21398 IF NPARCO THEN PRINT “ o different parameters.”

21400 IF NPAR=0 THENW PRINT ", CTRL-Hlelp) for help.”

21404 IF NOT Helped THEM

21407 FOR P=Firstchoice 10 Nchoices

21318 iF Usely THEN 21416

M3 NP

21416 MNp=P! "new" parameterf

21419 END IF

21422 Helped=0

2425 !

21428 Change_parars:IF Npdchoices THIN Hp=l

21431 IF Hpdl THER Np=Nchoices

71428 IF Use(Np)=0 THEN | goto next paran if on a forbidden one
2437 Hp=Np+ (4pdF) - (ipdP)

2140 GOTO 21428

21443 END TF
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21446 PRINT TRBRY{4Z,P+2):B$ | blank out response area

21449 PRINT TABRY(1,P+2):Prompt${Py:TABCA2);Responsed(P)LL, 38 | restere display-formal for previous parameter
21452 L1=LEN(Prompt$<hp)) ! for adding pointer-dashes

21455 PRINT TADRYZ:L1,Np#2);RPT$C"-",36-L1) | add dash-pointer

21458 InuersesPRINT TRERY(41,Np+2);FNH$(Response$ (NpL1,371) | print response to be changed in inverse video
21461 1

21464 DISP " ENTER new value {press ERECUTE when all parameters defined, k9 to escape)”
21467 J=0 ! counter for position in response-string

24470 A%=Responsed(hp)

21473 Get_keystroke:ON KBD ALL GOTD 21503

21476 0N KNOE .05 GOTD 21485

21479 GOTO 21479

21482 f

21485 I KNOBROD THEM

21468 ON KNOB .1 GOSUB Retrn ! dummy

20991 GOTC 21554

21494 ELSE

71497 ON KHOB .1 GOSUB Retrn ! dummy

21500 GOTO 21575

21503 END IF

21506 !

21509 CALL Kybrd(KBO$,K)

21512 ON KBD ALL GOSUB Retrn ! duwmy

215151

21518 SELECT K

21521 CRSE -199 1 k9 key pressed - escape.

24524 [scape=1

21527 QUTPUT KBD;Clear$s

21530 G070 21962

21533 CRSE 187 ! [HTER key pressed

21536 Exec=0

21539 GOTO 21770

21542 (RSL -168 ! ERECUTE key pressed

2545 [xecsl

21548 GOTC 21770

21551 CASE -189,-170 { CONTINUE or DOUN-RRRON key pressed
21554 P=lp

21557 REPEAT

21560 Np=tip+1

71563 IF HpiHchoices THEN Np=t

21566 UNTIL UsedNp)

21569 GOT0 Change_parans

21572 CRSE -1,-162 I CONTROL~CONTINUE or UP-RRRON keys pressed
2575 P=lp

0578 REPERT

21581 Hp=Np-1

21584 IF Hpél THEN Mp=Nchoices | wraparound

21567 UNTIL Use(hp)

21590 GOTO Change_parans

21593 CASE -Z11 1 OEL CHR

21596 IF J-1 RND JCLENCTRIMS(RS)) THEN

21599 A$CJ+11=RA8LJ+ 208"

21607 PRINT TABRY(421J,Np#2) s Ci98RSLI+1, J+1180nERASES+2,36]

21605 END IF

21608 GOTO Get_keystroke

21611 CASE -196,-194 1} Bt arrow or Lft arrow pressed- move cursor indicating position in response-siring
2161 IF J=0 THEN 21467

2617 J=J1954K

21620 IF J40 THEN J=C

2623 IF 134 THEN J=34
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21626 PRINT TABRY(4Z,Np+2):R8CL, JIBCISRASLI+1, J+1I8CnS0RSTI# 2,361 | wmove the cursor
21629 GOTO Det_keystrohe

21632 CASE -221 1 CLR LN key pressed- clear the response area
21635 PRINT TABRY(4Z,Np+2)sCHRECLZTIERPTSC" *,38)80n$

21638 GOTO 21467

21641 CRSE -176 | PRUSE key

21644 PRUSE

21647 CASE -177 1 dump-alpha key pressed

21650 DUMP ALPHA

21653 GOTO Get_keystroke

21656 CASE -171 | CAPS LOCK key pressed

21659 Capslock=NOT Capslock

21662 CONTROL KBD:Capslock

21665  BEEF 300+300xCapslock, .1

21668 GOTO Get_keystroke

21671 CASE 8,15,31 1 CTL-H, CTL-7, CIL-7

21674 IF NPAR=B THEM

21677 SELECT Helpsub

21680 (ASE 1

21683 Manual_help(hp)

21686 CRSE 2

21689 Fract_help(Np)

21692 [RSE 3

21695 Magacan_help

21658 END SELECT

210 Helped=1

21704 P=Np

21707 G010 Begin

2710 ELSE

21713 (ALL Clunk

216 GOTO Get_keystroke

ans o Ir

21722 CRASE 32,0126 | invalid key

A5 Cluck

21926 GOTO Get_keystroke

21731 {ASE [LSE

21734 !

A1 3=l | increnent string position

1740 IF D50 THEN J=50

20743 A$0J,J1=CHR$(K) | define this character of the response-string
21746 IF J=1 THEN

21748 PRINT TRBRY(41,Np+2);RPTEC" ",40) | clear response area
21752 A$=CHRSCKOBLSLL, 471

2055 ENBIF

20758 IF K39 THEN PRINT TRABHY(41+),Hp+2)<R8LJ, JIRCi$8ASLI+1,J+1080n¢ ! print the new character in the reponse area, followed by
a cursor

1761 G070 Get_keystroke

21764 [ND SELECT

217621

0770 Responsed(p)=TRING(F$)

173 P=p

21776 Humeric=0

21779 ON ERROR 6070 21791

21782 Ualue=UAL(Respanse$(P)) I if ng error, string is a valid number
21785 OFF ERROR

21798 Numeric=

21791 Ri=Range(P,1) | winimun allowable numeric response
21794 R2=Range(P,2) | maxinus " ! "
71797 IF Ri=-1 AND RZ=-1 THEN 21857 I String response 0K
21806 IF R1=-2 AND R2=-2 THEN | nust be Y/
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21803
21806
21809
21812
21815
21818
21821
21824
21827
21830
21833
21836
21829
2184z
21845
21848
21851
71854
21857
1868
21863
21866
21869
21872
21875
21878
21881
21584
71887
21890
218%3
21856
21893
21902
21905

21908!

fi=FHYes(Response$ (P))
IF RO AND A THEN
DISP FRHSC'HUST ERTER™AFNBISCY"XAFNREC"OR"IBFHBISC"N")BFNHE("FOR THIS PARRMETER")
60T0 Clunkout
ELSE
G010 21857
ERD IF
END IF
IF HOT Numeric THEN
DISP FNHSCYOU HUST ENTER F NUMERIC RESPOSE TO THIS PARRMETER™)
600 Clunkout
END IF
IF R1OD OR R2OD THEN
If UaluedRl OR YalueXRZ THEN
ISP FHHSCURLS<Value)8" IS HOT WITHIN THE ACCEPTRBLE RANGE ("SURLS(RLS" - "SUALS(RZIE") "R"FOR THIS PARAMETER™
6070 Clunkout
END TF
o0 IF
IF [xec THER Done
|
ISpecial lines to handle spike-query input from first HAHORT fora.
If HPAR=8 THEN
IF Helpsub=2 AND F=2 AND Response$(P)="7" THEN
lhichspike(0,0,0} | show user which spikes are defined
Response$(P)="0"
Helped=1
P=Hp
607D Begin
g I
END IF

PRINT TRBRY(42,P12);0%
Np=P+1

BEEP &G0, .08

6070 Change_parans

21911 Done:FOR I=1 10 Nchoices

21914
2917
21920
1923

21926

IF Response$(I)[1,21="77" THEN Incomplete
NORT T
BUTPUT KBDsClears;
SUBERIT

21929 Incompletes! Check for undefined but essential parameters

21932
21935
21938
21941
21944

DISE FNHSC"SORRY- YOU MUST ENTER R UALUE FOR EUERY ")BFNBI$C" 77" )GFNHS( PARAMETER ")
Clunk

URIT 2.5

Hp=1

GOTO Change_parans

21947 RetrnzRETURN
21950 ClunkoutsClunk

21953
21956
21959

UALT 3
Response$(P)="17"8" "
G070 Tnuerse

21962 SUBENDY ----- - R e

71965
21968

21971 Hbar:SUB Mbar (Mn$(*), INTEGER Barvel position,Barrel_pos0,Min barrel,Max_barrel,l t) ! nanual barrel-rotation

79
21977
21980

QUTPUT KBD;CHRE(255)8CHRECTS);
PRINT TRBHY(1,4);"USE KNGB OR RRROUS TO ROTATE BRRREL."
PRINT TABRY(Y,63;"T0 ROTATE BEYOND LIMITS OF FILAMERT-CONTRCTS, PRESS THE “BFRHSC"SHIFT™&" KLY ALSO."
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21983 FOR 1=0 70 19
21986 ON KLY I LABEL " CALL Clunk
21989 NEXT I
21992 ON KEY 9 LABEL *  ESCAPL" GOTO Exit
71985 A=KNOBK
21998 QUTPUT 8;Mm$(2+Mu,I_t)
22001 DISP "BARRLL: ";Barrel_position
22004 ON KHOB .1 GOTO 22016
22007 ON KBD G0TO 22040
22016 GOTO 22010
22013
22016 STATUS 2,105L
22019 Limit=(LOXD
22022 TF KNOBK>0 THEN
22025 GOSUB Increment
22028 ELSE
22031 GOSUB Decrement
27034 END IF
22031 |
22040 CALL Kybrd(XBD$, K>
22043 IF K=-176 THEN PRUSE
2204 TIncr=(K=-135 OR K=-169 OR K=-162 OR K=-19%)
22049 Deer=(K=-184 OR K=-172 OR K=-196 OR K=-17D)
22052 IF Incr=0 AND Decr=0 THEN 22010
22055
22058 Limit=(K=-162 OR K=-170 OR X=-196 OR K=-194)
22061 IF Incr THEN GOSUB Increment
22064 IF Decr THEN GOSUB Decrement
22067 GOTO 22010
22070 |
22073 IncrementzIF (Linit RND Barrel_positiony=Max_barrel-3) OR (NOT Limit AND Barrel_position22900) THEN
2207 BEEP 1006,.05
22079 GOTO 22097
22082 ELSE
22085 Barrel position=Barrel_positiontl
72088 CALL Brl<Barrel_position,-1,0,0)
22091 DISP "BARREL: ";Barrel_position
22094 ENDIF
2097 RETURN
22100
22403 DecrementsIf (Linit AND Barrel_position{=Min_barrel+2) OR (DT Limit ANHD Barrel_position=0) THEW
22106 BEEP 100, .05
22108 BOTD 22127
22412 ELSE
22115 Barrel_position=Barrel_position-1
22118 CALL Brl(Barrel_position,-1,0,0}
22121 DISP "BARRCL: ";Barrel position
my I
72121 RETURN
22130 !
22133 Exit:0FF KBD
22136 OFF KNOB
22139 DUTPUT B:;Ma$(Mu,I_U)
22142 QUTPUT KBD;CHRS$CZS5)ACHRS(TS)s
22145 SUBENDI ~- e s ot s s e ot
221481
221511
22154 filanentknob:SUB Filamentknob(Stripchart,Lognon, Tinel,Collector$(x), INTEGER I_t,L,Isotope;
22157 manually change filament-currents, using knob or keyhoard-keys
22160 OPTION BASE 1
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22163 COM /Specs/ Mx(0:1),Tons,Ze(0:1), Hoise(0:1)

22166 COM AFilaments/ Filament(®),Fil$e), INTEGER Nfils,Filnun

22169 COM /Daly/ INTEGER Mu,Daly,Me$¢0:3,2)081,0aly_ok(0:24),F1$¢0:1,2304]
22172 COM 7Keyboard/ Cn$,Ci$,Cb$,Cus,08,Clears

22175 RERL Flag(2),0k(%)

22178 INTEGER Pr

22181 OFF KEY

22184 T=0aly_ok (L)

22187 MAT Ok= (D)

22190 MAT Daly_ok= (0

2197 Daly ok{L)=T#My

2219 QUTPUT KBD:Clear$:

22199 A=KNOBK

e

22205 1 put .2 amps through any fils with {.1a & check filament-flags
22208 FOR I=0 70 1

2221 FOR J=1 70 2

22214 IF Filament(I+2%J-1)C.1 THEN QUTPUT 8;Ff$(1,J),200

207 N

22220 NEXT 1

2222% CALL Flag(Flag(*),Mu,1)

22226 FOR I=1 70 4 | re-zero fil-currents if necessary

22229 IF Filament<I){.1 THEN OUTPUT §5Ff4(IDZ,1+(I=2 OR I=4)),D
22237 NEXT T

22235 QUTPUT BsMm$(Mu,I_t)

22238 1F Flag{l)=2 OR Flag¢ld=0 THEN Ok(1)=0

72241 IF FlagC1X42 OR Nfils=1 THEN Ok<Z)=0

22244 IF (Flag(2)(31 AND Flag(2)<33) THEN Ok{(3=0

22247 1F Flag¢2)<Z THEN Ok(4)=0

22250 IF Filament(4)).1 AND (Flag(Z){Z) THEN Ok(4)=0

22053 1

22256 IF SUMCOK)=0 THEN ! no filawent contacts at all

22259 PRINT USING “18/,6H,K,6/";FNHSC"CAN'T CHANGE FILAMENT CURRENT-- NO URLID FILRMENT CONTRCTS®)
22262 Clunk

22265 WRIT 2

22068 SUBERIT

2221 ENDIF

2

72277 IF HOT Stripchart THEN

72280 PRINT TABRY(14,10);"Use "BFNH$("KNOB)R" to change filament-currents.”
22083 FORI=17014

22186 IF OkCI> THER PRINT TABRY(14+(I-1)#17,14)sFRHSC"K"BURLSCT))
22289 NERT I

22292 IF Ok(L) THEN PRINT TRBHY(10,15)"CENTER-SAMPLE"

22295 IF Ok{2) THEN PRINT TRBRY(27,15);"SIDC-SAMPLE"

22298 IF 0k(3) THEN PRINT TABHY(44,15);"CENTER-PREHERT"

22300 IF Ok<4) THEM PRINT TRBRY(61,15);"SIDE-PREHERT"

22304 GRAPHICS OFF

22307 END IF

22310 FOR 1=0 70 19

22313 ON KLY T CALL Clunk

22316 NCKT 1

22319 IF SUMCOK)»1 AND Ok(1) THEN ON KEY 1 LRBEL "CEWTER-SRMPLE™ GOSUR 22403
22322 IF Ok{(2) THEW ON KEY 2 LABEL "SIDE-SRMPLE" GOSUB 22409

22325 IF WOT Stripchart THEW

22328 IF k(3 THEN OR XEY 3 LABCL "CENTER-PREMERT" 6OSUB 22415
22331 IF Ok¢4) THEN ON KEY 4 LRBEL "SIDE-PREHCAT™ GOSUE 22421

22334 IND IF

22337 ON KEY 9 LRBEL *  ESCRPE" GOTO Exit

22340 GOSUB Dispeurrs
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2033 It=2

22345 Enter_bean(Counts,Mv,L,2,Pr)
72349 WRIT 1

22352 ON CYCLE 195 GOSHB Query_beam
22355 O KNOR 1D GOSUB Kneb_change
22358 ON KBD GOSUB Keyboard

72361 GOTO 22361

22364 0

22367 Query_heam:Enter_bean(Counts,Mv,L,Z,Pr}
2370 IF Pril THEN Exit

22373 T=(TIMEDRTE-TimeD)/60

2237 IF Stripchart THEN

2379 IF HOT Logeon THEN ORAW T,Hu
2382 IF Logron THEN DRAW T,LETCRARS(Mu+(NOT Mud))
2385 ELSE

2308 IMAGL 10%," mU",8,K," ", 30K
22391 QISP USING 22388;Isotope, DROUND My,
23% ENDIF

22397 RETURN

22400 1
22403 Filpum=l

22406 GOTO Change_filnum

22409 Filoun=2

22412 GOTO Change_filous

22415 Filoum=3

22418 6010 Change_filnum

2242 Filnun=t

2244

22427 Change_filnum:BEEP 440, .1

22430 DispeurrssIF NOT Stripchart THER

287 FRI=1 104

22436 IF Ok(IX THON

22139 US=CHRS 178+ Filnum=17)8" "BUALS(Filament(I)R" "8Cn$

22442 PRINT TROAY(12+0% (Filanent(D)=0)+(I-1)%17,16); USERPTSC" *, 10-LENCUS))

72445 11

22448 NERT I

22451 ELSE

72454 IMAGE " FILAMENT-KNOB “,5K,K," CENTER-FIL: ",%,0.30,56," “,K," *,58,K,"SI0C-FIL: ",8,0.30,4%,K
22457 BISP USING 22454;CHR$(128+3x(Filnum=10),Filament(1),Isotope, CHRE (12843 (Filnum=2)),Filament(2),Collector$ My
22460 END IF

22463 Curr=Filament(Filaum)

22466  RETURN

22463 I

22472 KeyboardsCALL Kybrd(¥RO$,K)

22475 SELECT K

22478 CASE -162,43 ! up-arvow or plus key pressed

22481 Change=.01

72484 GOT0 Change_current

22487 CRSE -170,45 t down~arrow or minus key pressed

22490 Change=-.01

22493 GOT0 Change_currant

224% CRSE -176 | PRUSE key pressed

27493 PAUSE

22502 CASE ELSE

22505 Clunk

22508 RETURN

22511 END SELECT

22514 |

22517 Knob_change: Change=INT (1000 . =KNOBX/ 29007 /1000

22520 Change_current:Curr=Filament(Filnum}+Change
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22573 SELECT Curr

22526 CASE 40

22523 Curr=(0

22532 BEEP 100,.05

22535 CASE 37

22538 Curr=?

22541 BECEP 2000, .05

22544 END SELECT

22547 Filament(Filnumy=Curr

22550 GOSUB Bispeurrs

22553 P=(Filnuni2) | preheat?

22556 QUTPUT 8 USING "4A,42":Ff$(P,1+(Filnun=2 OR Filnum=4)},FNF(Curr)
72559  RETURN

225621

22565 Exit:0Ff CYCLE

22568 OFF KNOB

22571 OFF KBD

22514 QUTPUT KBD;CHRS(255)BCHRS(75);
22577 SUBEND! =--=memmmmmaeenn S
225601

225831

22586 Rutoforn:SUB Ruto_form(Run,Std,Cscape,Stdvar (%), Sanple_name$(x),Std name$(x),Stdtypes(x),Checked_els,Elemant$(x), INTEGER Std 1
50(%))

22589 OPTION BRSE 1

22592 COM /Keyboard/ Cn$,li%,Cb$,0u8,08,(lears

22595 COM /Ruto_forml/ Lastresponse$(#) Nresp(¥),Last_runtype$,Normal (#) Response$(x),Prompt$(x)

22598 COM /Ruto_form2/ Spike,INTEGER Iso(*),Niso,Rf Magnet(x)

226011 Variables 1 thru 27 are the ususl run/std variables, variables -3 thru 0 are the barreld, run-type, isctopes, & sample name.
226041 Bl] variables but -2 and 0 aust be nuneric.

226071 Yariable -1 (isotopes) remains a string which must contain the isotopes, separated by commas.

226101

22613 1 The Prompt$ array contains the prompts or labels of the paraneters,

22616 | the Response$ array as passed to the subprogram contains the default

22619 | responses, and returns any changed responses.

22622 | The Use array determines whether a given parameter can be accessed and

22625 | changed.

22628 | Parameters whose values rust be freshly entered must be indicated with a

22631 | passed response of "77".

22634 | Move cursor with either KNOB, CONTINUE, or CONTROL-CONTINUE, or UP/DOMN arrous.

22637 1 Use right- or left-arrous to move cursor within a response, use the

22640 | CLR LN key to blank-out a response.

12643
22646 OFF KEY

22649 Not_copied=1

22652 DIM ASLS01,0¢-3:0,2),Lr(-3:0),D¢-3:0), 0ispsLBET, RECLI0T, Nug (0= 70061, 580101, T50¢8), PSL50T, Runtype$L 81, Hooef (3)
22655 INTEGER Co(0:1),Peak_inter,fs,Use(-4:273,5 is0(3),5ref

72658 MAT Use= (1)

22661 Use(-1)=0

22664 FOR I=2 10 4 | don’t access cf-only params if a single-fil run

22667 IF Response$(1)="1" THEN Use(D)=0

22670 HERT T

20673

22676 DATA 47,1,14,2,47,2,18,3 ! columns, rows for response of parans -3 to §
22673 DRTA 4,12,31,50 | lengths of reponse-strings for parass -3 to 0
22682 DATA 38,1,38,1 I colunns for pronpts of params -3 to 0

226851

22688 DATA RUNE,BARRELY,ELEMENT ..., ISOTOPES,SAMPLE NAME

22691 DATA STO-RUNY,"",ELEMENT,ISOTOPES,STD-RUN NAME

22694 DATR SINGLECL) - TRIPLE(3),FOCUSING ISOTOPE (CF),CENTIR-FIL BEAM (UD,INITIAL CF (amps)

22697 BATA"BALY ENABLE (0,1,2)",CURRENT~L Canmps),RRTE-1 (mR/SECY,MRIT-1 (min.),CURRENT-2 (amps),RATE-2 (nR/sec)
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22700 DATR URIT-2 {min.’ DATA-URIT {nin.),RBORT CURRENT {amps)
22703 DATA MIN. BERM Cu),MAR. BEAM Cu),DEFAULT CURR (amps),DEFAULT BERM (v
22706 ORTA FIL. INCR/BLOCK Camps),MING BLOCKS,MARE BLOCKS,MAR SIGMAMEANCYY, BSETS/BLOCK,MAX. GROWTH (X/minute),PREREAT CF (anps),PR
EHEAT SF (amps), HORMSPIKEY

22709

22012 RERR (<), Lr(x),D(x)

285 IF Std THEN

227118 RESTORE 22671

iy Lrih=1t

a4 ot

22017 RESTORE 22688

22730 END IF

2733 FRI=-4 100

22736 READ Prompts<D)

22139 NENT I

22742 RESTORL 22694

2075 FOR I=170 26

22748 RLAD Prompt$cD)

22750 REXT I

127541

22757 IF Lastresponse$(1)0>"" THEN

22760 MAT Response$= Lastresponse$

22763 ELSE
22766 DRTA 77,77,70,07,70, 77,00, 10, 77

R O I O R e S | R R R | R O R 1S L0 111 A R (R |
9 BESTORE 22766

2 READ Response$(x)

5 EHDIF

% IF NOT Std THEM

781 Response$(-9)=URL$(Run)

22704 ELSE

2717 Usel-D=0

227190 Response$(-3)=""

22193 LMD IF

2206 Dispt="LNTER value (CRECUTE when done, k3 to escape. KRDB, (CTRLICONTINUE moves cursor)”
22799 CONTROL 1,4:0 1 HOME key

22802 Lapslock=1

27805 CONTROL XBD;Capslock | CAPS LOCK on

22808 BeginzQUTPUT KBOs(learss

2811

228141 print the prompts & respanses for the rund, barrel¥,run-type, isotopes, and sample-name
22817 PRINT THABRY(L,1);Prompt$(-4); TRBCLEN(Prompt$(-4))+2); PNHSCURLS (Run} ) s TRECH0) s Promptd(-3); TRB(50) s Response$ (-3}
72820 PRINT TRBRV(L,2);Pronpt$(-2);TAB(14)sRespanse$(-2); TRB(38) s Frompt$(-171TRB(48): Respansed(-1)
72823 PRINT TRBRY(1,3):Prompt8(0);TRB(14)Responsed (D)

AL Vi

226291 print the prompts B reponses for the 26 run /std variables, in 2 colunns

22832 FOR I=1 1013

22835 FOR J=0 70!

22838 IF Response$(1307°1" OR J OR (142 OR 1)) THEK

22841 Lol=14J43%

22844 Row=I+4

22847 Paran=I+ 513

24850 PRINT TRBRY(Cal,Rou)sPrompt${Paran); TAB(Z4+Cal);Responsed(Paran)

22853 END IF
22856 NEKT I
22853 HEWT I

22862 !
22865 IF HOT Std RHD Mot_copied=0 THIN
22808 P=0

2281 Hp=tl
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22874 ELSE

22877 IF HOT Redo_screen THEN

22080 FOR P=-4+5td T0 26! must start on an allowed paraneter

22863 1F UsedP) THEN 22889

22886 NEXT P

22889 Kp=F

22892 LMD IF

22695 END IF

22898 Redo_screen=(

22901 !

Z2G0AT o e m
22907 Change_paramss! moue cursor, dashes, & inverse-viden to next parameter
22910 DISP Disp$

22913 PRINT TRBHY(B,18);"4{C for help with & parameter, press CIRL-H(elp) )"
22916 IF P<1 THEN

22919 Last_resp_len=Lr (P}

22927 Last_prompteol=D(P)

22925 Last_respeol=C(P,1)

22920 Llast_row=C(P,2)

23 RS

22934 last resp_len=12

22931 Last_promptcol=1+39%(P313)

22940 Last_respeol=24+39(P)13)

22943 Last_rousP+-13x(PH13)

22946 END IF

22949 1

22952 IF Np{l THEN

22955 Resp_len=Lr(Np)

22958 Promptcol=D(Np)

229%!  MNreol=ClHp,1>

22964 Row=C{Np,)

22967 ELSE

22970 Resp_lens1Z

229713 Promptool=1+39%(Hpi13}

22976 Nrcol=24+39%(Npi13)

22979 Rowsptd-13%(Npr13)

22982 END IF

229851

22988 IF Hp=-2 THEK ! run-type or std-run type; show detailed prompt

22991 PRINT TRBRY(L,3);RPT$C" ",80)

22994 IF NOT Std THEM

22997 PRINT TABRY(L,3):"(e.q. "SFNRSC"Sr™)8" . To use std rums, enclose std-runk in asterisks, 2.g. "BFHHS("¥12¢"A")"
23000 FLSE

23003 PRINT TRBRY(1,3); " {nust match an element defined on the DRIR disk)”
23006 ENRIF

23008 END IF

23012 IF Use(P) THEN

23015 PRINT TRBRY(Last_respcol,last_row)sRPI$(" ",Last_resp lent1)! blank out response area
23018 PRINT TABRY(Last_promptcol,last_row):Prompt$(P);TRB{Last respcol+1):Responsed(P)! restore display format for previous paraw
eter (remove dash-pointer)

23021 TF P=-2 RND Np(>-2 THEN ! run-type parameter; restore NRME line

23024 PRINT TRBRYCL,3):RPTSC" *, 00

23027 PRINT TABRY(1,3);Prompt$(0);TAB(14):Responses (0}

23030 ENDIF

23033 END IF

23036 LI=LENCPrompt$(hp))

23039 IF Np>0 THEN PRINT TRBRY(Promptcol+1+Ll,Row);RPISC"-",22-11) | add dash-pointer
23042 PRINT TABRY(Hrcol,RoudsFNBI$(ResponsedNpILL,Resp_len-113 | print new response to be changed in flashing inverse vide
23045 |

23098 Start_response:J=0 ! counter for position in response-string
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23051 A$=RPTS(" “,Resp_lend

23054 Det_keystroke:ON KBD ALL GOTO 23090

23057 QN XKNOB .07 GOTO 23066

23060 60TO 23060

23063 |

23066 IF KNOBEMQ THEN

23069 O KNOB 1 GOSUB Retrn ! to disable knob while processing knob-rotation
23072 G070 Movecursor_down

23075 ELSE

23078 (N KNOB 1 GOSUB Retrn ! ditto

23081 GOTO Movecursor_up

23084 EHD IF

230m7 !

23090 CALL Kybrd(KBD$,K0

23093 OH KBD ALL GOSUB Retrn ! disable live keyboard while processing keystroke
23096

73099 SELECT K

23162 CASE -197 ! k9 key pressed, su escape

23105 Escape=!

23108 QUTPUT KBDsClear$s

23111 SUBERIT

23114 CRSE -187 1 LHTER key pressed

2317 Exec=0

23120 BOT0 Check_response

23123 CASC -166 U EXECUTE key pressed

{326 Exec=l

23123 GOT0 Check_response

23132 CRSE -189,-170 | COMTINUE or DOUN-ARRON key pressed
23135 Movecursor_down:P=Np

23138 RLPEAT

23141 Np=Np+1

23144 IF Hp226 THEN Hp=-3

23147 UNTIL UseNp) AND (ResponseB(1}"1" OR (Hp<2) OR CHpd4))
23150 GOTO Change_params

23153 CASE -1,-162 1 CONTROL-COWTINUL or UP-RRROU keys pressed
23156 Movecursor_up:P=Np

23153 REPEAT

23162 Np=Hp-1

23165 IF Np-3 THEN Hp=26

23168 UNTIL Use(Np) AND (Response$(13(3"1" OR (Np(Z) OR (Kpy4))
240 Go_on=1

2311 GOT0 Change_parans

23177 CASE -196,-194 ! Bt arrow or LTt arrow pressed- move cursor indicaling position in response-string
23180 J=Je195eK

23183 IF JKO THEN J=0

23186 IF J)Resp_len-1 THEN J=Resp_len-1

73189 PRINT TRBAY(Hrool:1,Row);RECL, JIRCISBASLI 1, Jo1080n88RS0I+2, Resp lend | move the cursor
23192 GOTO Get_keystroke

23195 CASE -221 1 CLR LM key pressed; clear response area

23198 PRINT TRBRY(Nrcol,Rowd;CHRECIZT)ERETSC"™ ", Resp_len)8ln$
23201 GOTO Start_response

23204 CASE -176

23200 PRUSL

23210 CRSE -177 1 dump alpha key pressed

23213 DUMP ALPHA

23216 CASL -171 1 CAPS LOCK key pressed

23219 Capslock=ROT Capslock

23227 CONTROL KBDs;Capslock

23225 BLEP 300+300xCapslock, .l

23228 GOTO Get_keystroke
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23231 CASE 8,15,31 ¢ CIL-H, CTL-7, CTL~/

2323
23237
23240
23243
23240
23219
23252

23255

23218

CALL Rutohelp(ip,Std}
Redo_screen=1

F=Np

G070 Begin

[RSE (32,3126 | non-alphanumeric key, so ignore

BEEP 200, .1
GOTO Bet_keystroke
CASC [LSE | valid alphanumeric keystroke

IF J=0 AND TRIMGCRS)="" THLN PRINT TREXY(Nrcol,Rouw);RPT$(" “,Resp_len) ! clear response ares
J=1+1 1 process character to put in resonse-string &increment string-position

IF DResp_len THEN J=Resp_len

FSCJ, J3=CHRECKY 1 define this character of the response-string

FRINT TRBRY(Nrcolt],RowdsB80J,J1 | print the new character in the reponse area

GOTD Get_keystroks

23282 END SELECT

232851

23288 Check_responsesRS=TRIMS(RSLL, Resp_lend)
23291 IF LENCRS) THEN Response$(Hp)=TRING(R$LL,Resp_lend)

329
231
23300
23303
23306
23309
23312
23315
23318
a3
23324
23307
23330
23333
23336
23339
23342
23345
23348
23351
23354
23357
23360
23363
23366
2336

3mn
23315
23378
23381
23364
23387
23390
23393
233%
23399
7340
23405
23408

!

IF NpO-Z AHD HpO0 RHD Np<O2C AND (NOT Outgas OR Response$(Np)()"ssx") THEN
ON ERROR GOTO Non_numeric
Hresp(tip)=URL{Respanse$(lp))
(FF ERROR

END IF

N=Hresp(Np)

P$=Respansed(Np)

SELECT Np ! check values for valid ranges
CASE -3

IF 81 OR W16 THEN

DISP Ci%;" THE BRARRCLA MUST BE IN THE RANGL OF 1 70 16 *;Cn$

6070 Clunkout
EHD IF
IF TRIMS(UPC$(Rasponse$(-2)))="0UTORS" THEN Dutgas=1 ! 1n case DXECUTE key pressed just for barrelf input
IF Outgas AMD (Responae$(0)="77"} OR Response$(0)="" THEN Response$(()="snx"
If Sanple_name$(H>C"" THEM

IF HOT Outgas THEN Response$(0)=Sawple named(H

Response$(0)=Sanple_nane$ (N

PRINT TRBRY(CCO,13,040,2));Response$ (00 s RPTSC" “,Lr 0 -LERCAS)) | print the sanple name
END IF

(RSE -2

Response${ -2)=TRIN$(Responsed(-2)[1,81) ! trim to correct length
Re=UPCS(Responsedl-2))
IF R$="" THLK
DISP FNHEC"YOU MUST ENTER AN ELEMENT-TYPE)
6018 Clunkout
END IF
Outgas=POS(R$, "OUTGRS™Y | indicates outgassing only
IF NOT Outgas AND Uas_outgas THEN
FOR I=-3 10 26 ! change all "#»*" responses to 77 if not an sutgas run
If Response$(Iy="wxx" THLN
Response$(Is="77"
IF (142 OR 1X4) N0 Responae$(1>O3"1" THEN
Hresp(I)=1
Use(D)=1
EHD IF
END IF
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VeI HERT I

23414 Redo_screen=1

23417 Hp=-1

23420 Uas_outgas=0

23423 60O Begin

23426 ENDIF

23428 Preheat=(R$L1,11="P")x0utgas ! outgas preheat filaments anly
23432 Sample=(HOT Preheat) ! outgas sample filaments only

23435 I Outgas THEN ! use "s" as reponses to all irrelevant params
23138 DATR -3,-2,1,4,6,7,8,9,10,11

73441 fOR I=-3 10 26

2344 RESTORE 23438

23447 FOR J=1 1010

23450 READ U

23453 IF I=0 THEN 23471

23456 IF U=T AND (U4 DR Hresp(1)=3) THEW 23471

23459 NEXT ]

73462 Responae$(])="sxx"

23465 Hresp(D)=0+(1=5) | don’t zero if the Daly-enable variable

23468 UselD)=0

234 HEWT 1

7247 Hp=i

23477 Redo_screen=1

23480 Uas_outgas=1

23493 G070 Begin

23486 END IF

e

23492 IF P="¥2x" THEN | request display of defined std-run variables
23495 G0SUB Load_stduars

23498 UTPUT KBO;Clear$;

23501 PRINT USING "10R,3R,6R,5X,6R,9%,10R, 26K, 7R, /% “STO-RUNS", “TYPL" , “NiME", "ISCTOPES", "$FILS®
23504 FOR I=1 10 32

73507 IF Stdvar(I,1) THER

23510 IF I=17 THEN

23513 DISP "PRESS “SFNHGC"CONTINUE™R" TO SEE MORE STANDARD RUNS”
73516 PAUSE

23519 END 1f

23522 PRINT TABC3);1;TRBCI2);UPTS(Stdtyped(I));TABCZL);Std_name$(I);
23525 FOR J=1 70 8

23528 IF Std_iso{I,J7 THEN PRINT TRB(33+5x(J-10)554d 13031, 005
2353 ERT

2353 PRINT TRB(69);Stdvar(I, 1)

23537 END IF

23540 HERT 1

23543 DISP "PRESS "SFNHSC"CONTINUE"Y8" TO RETURN TO RUN-URRIABLE SCREEN"
23546 PRUSE

23549 GO70 Begin

23%2  ENDIF

2359 |

23558 IF HOT Std AND NOT Outgas THEN ! test for std-rund input
23561 Stdeopy=0

23564 [1=PG5¢P$, "#")

23567 P2=POSCPSLLEPLT, "k "4PY

23570 IF F1 AHD P2 RRD P2)PL THEN Stdcopy=URL(PSLPL+1,P2-1D)
23573 IF Stdeopy THEN

el Ine Tl COCHN | ood odidme

23579 Response$(-2)=5tdtyped(Stdoopy) | transfer std vum vars to nenu
23582 FOR ¥=1 170 26

27585 Response$(K)=URLS{ Stdvar (Stdeopy,K)

23588 HERT K
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73531 Response$(-1)=UALS{5td_i50{5tdcapy, 1))
23594 FOR K=2 70 8

23597 IF Std_is0lStdcopy, K3 THER Response$(- 1)=Response$(-1)8", "8URLS(Std_iso(Stdeopy,K))
23600 NERT K

23603 Parsel{Response$(-1)},Isat (%), Diso)
23606 HAT Ise= Isot

23609 Hot_copied=0

23612 IF Response$tiz="1" THEN

23615 FOR =2 10 ¢

23618 Use(I)=0

23621 HOHT T

23624 [LSE

23621 fORI=270 4

23630 Use(D)=1

23633 NERT T

23636 END IF

23639 6070 Begin

73642 [LSE

73645 Runtypet=RS

23648 END IF

23651 EMDIF

23654 CASE -1 ! isotopes input

23657 IF HOT OQutgas THEM

23660 Parse{(Response$(Np3), Isot(x),Bis0)

23663 HAT Ise= Isol

23606 If Diso2 THEN

23669 DISP Ci$:" NEED AT LEAST TWD ISOTOPES!! “:ln$
23672 G0T0 Clunkout

23675 [ND IF

23678 ENDIF

23681 CASE D 7 name

23664 If Std AND NOT Outgas THEN Response$(0)=TRIM§(Response$(D)[1,10D)
23687 CASC 1 1 Bfilaments- blank out or restore params Z-% as reguired
23690 IF HOYL AHD <63 THEN

23692 DISP FNH§C"SINGLE-FIL.=1  TRIPLE-FIL.=3")
23636 6070 Clunkout

23699 ENDIF

23702 IF Exec THEN Done

23705 I M=l THEN

23708 BEEP 660, .06

VEDY! IF Use(2)=1 OR N=1 THEN

2314 FOR 1=2 10 4

ani Use(Ix=0
23720 Respanse$(1)="0"
a2 PRINT TRBRY(L,I+4);RPT$(" ",3%)

2372% NEWT T
23729 Pehp

23732 Np=h+ (Use(5)=0)

23735 GOTO Change_parans

23778 N0 IF

2311 ELSE

2314 IF Use(Z)=0 THEN

23747 fQuter=(POS(UPCS(Response$(-2)), "OUTGRS™) AND H=3) | indicates an cutgas run for a triple-filament
23750 If Outer THEN Np=3

23753 FOR I=2 10 4

23756 IF I=4 OR Outer=0 THEN

23759 Use(D)=1

23762 PRINT TRBRY(L,I+4;Prompt$(D);TAB(25);Response$ (L)
23765 [N IF

23768 NERT T
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2am END IF

231 INIF

73177 CASE 17 1 default bean

23780 IF NOT Outgas AND (RBSCN)CO OR ABS(M)X10) THEN Qut_of range
23783 CRSE 14,15 | beamsizes in volts

23786 IF NOT Outgas AND (N<.00GY OR WD10) THEN Dui_of_range

239 CRSE 3 ! CF-only bean

23192 IF NOT Outgas AND (NCD OR NX10) THEN Out_of_range

237195 CRSE 4,6,9,13,16,24,25 ! filament currents in amperes

23798 IF N{O OR N7 THEN Out_of range

23801 CASE 5 ! daly-enable code

23804 IF MO OR Ny2 THEN Out_of range

23807 CRSE 7,10 1 filament-current take-up rates in mf/second

23810 IF NC.OL OR N>1000 THEN Qut_of range

23813 CASE §,11,12 1 waits, in minutes

23816 IF WO OR N>480 THLN Out_of range

23819 (ASE 18 ! fil.-current increase/block

23822 IF W>.1 THEN Qut_of_range

73825 CASE 19,20 1 #blocks

23828 IF NOT Qutgas AND <M<1 OR NXE0) THEN Dut_of range

23831 CRSE 22 1 ¥sets/block

23834 IF NOT Outgas AND (NC5 OR KX40) THEN Dut_of range

23837 CASE 26 1 spike number

23840 IF POS(Responsa$(26,"7") THEN 1| if a question-rark response, let
23843 Uhichspike(0,0,0) | user see which spikes are defined
23846 Response$(26)="0"

23899 Redo_screen=]

23852 P=Np

23855 GOTD Begin

23058 N IF

23861 IF NCO OR W10 THEN Out_of range

23864 END SELCC

23871

23070 IF Lxec THEN Done

23873 BLEP 660, .06

23876 G010 Movecursor_down

23879

23832[ i1 e o e sl ara e e an e s s 0t e s e 0 0 e 1 B 10 e B o Y 1
23885 Done:FOR P=-3 70 26

23888 I Response$(F)L1,21="77" AND Use(P)=1 THEN Incomplete

23891 ON ERROR 6OTO 23897

23894 Hresp(P)=URL(Response$(P))

23897 OFF ERROR

23900 NEXT P

23903 Check_values:! check that the run-variables are internally consistent
23906 IF NOT Outgas AND Nresp(1)=2 D Nresp(4)=0 THEN

23909 DISP Ci%$8" IF YOU'RE RUNNING R TRIPLE, YOU MUST WANT "8Ch$8" SOME "3Ci$8°CENTER-FIL CURRENT I "
23917 Clunk

23915 PO=4

23918 GOTD Curswitch

23920 THD IF

23924 I WOT Outgas AND (Nresp(153/{Nresp(14)+1.E-9)-1)C.1 THEN

23927 DISP Ci%;" MAK. BEAM MUST BE AT LERST 10X GREATER THAN MIN. BERM ":(n$
73930 FO=15

23933 G070 Curswitch

23936 END IF

23939 IF Nresp(1?)Miresp(14) THEN

23942 DISP Ci$;" DEFAULT BEAM MUST NOT BE MORE THAK MIN. BERM "sCn$
73945 PO=17

23948 G070 Curswitch
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23951 ENB IF

2394 IF NOT Qutgas AND Nresp(13)(=Nresp(9) THEN

23957 DISP Ci$:" ABORT-CURRENT MUST BL GREATER THAN CURRENT-Z ":Cn$

23960 PO=13

23963 GOTO Curswitch

23%6 [ND IF

23969 IF NOT Dutgas AND (Hresp(20)(Hresp{19)) THEN

23972 DISP CHR$C129);" MAKE BLOCKS MUST NOT BE LESS THAN MINK BLOCKS “;Cn$
73975 FO=2D

23978 G070 Curswitch

73981 M IF

23984 IF NOT Outgas THIM

23987 Parse((Response$(-1)),Isot(*},Dis0)

23990 MAT Iso= Isot

73993 ENDIF

23996 IF Std THEN 24260

23999 1 check that the specified isotopes are valid for the specified element
24002 | and spike (run variables only- pass for std variables).

24005 !

24008 IF HOT Qutgas AND (Last_runtype$="" OR C((UPC$(TRIM$(Response$(-23[1,81) ) 3UPCS(Last_runtype$))dy THEN 1 get element-data fro
n disk

24011 Runtype$=TRIN$ (Response$(-2)[1,81)

24014 If NOT Checked_els THEN | recheck existing elements on systen-disk
24017 Check_elements{[lement$(x),1)

24820 Checked els=1

24023 ENDIF

4026 FORI=1T0 20

24023 IF TRIMSCUPCS{Elenent$(13))=UPCS(Runtypes) THEN

24032 (N ERROR 60TO 24053

24035 RSSIGR BPathl TO "TYPL:INTERNAL®

24028 ENTER 8Pathl,l;Element$(D),Niso,Mcoef (*),Hagnet(*),Co(x),Peak_inter,Rs,Rf, Nub(x) Normal (¥}
24041 Last_runtype$=Runtype$

24044 G070 24071

24047 ERD IF

24050 HEWP I

24053 OFF CRROR

24056 CALL Bad_udisk(0,D)

24059 PFO=-2

24362 GOTO Curswitch

24005 END IF

4008

24071 IF HOT OQutgas AND Nresp(1)=3 AND Nresp(3) THEN 1 if & triple-filament run with a defined CF-only bean
74074 FOR I=0 10 Niso | is specified focussing-isotope valid?

24077 IF Hresp{Z>=Magnet{I,1) THEN 24101

24080 NEXT I

24083 DISP Ci$;™ ";Nresp(Z);" ISNT DLFINCD FOR ELCMENT “;Runtype$;" “:Cn$
24086 PO=1

24689 GOTO Curswitch

24092 END IF

24095 !

24098 IF HOT Qutgas THEM

24100 FOR J=1 70 Disc! check that each isctope is valid foir specified element
74104 FOR I=1 10 Niso

2107 IF Tso{J)=Nagnet{I,1) THEN 28122

24110 NERT T

213 QISP Cig;" ISOTOPE ";Isa(J)s" ISNT DEFINED FOR CLEMENT ":Runtype$t” “;Cn$
24116 Pg=-1

24119 GOT0 Cursuiteh

24722 NOHT )

24125 4
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2428 Spike=Hrespl26)
24131 IF Mormal(1) AND NOT Spike THEN

214 f=0

24137 b=

21140 FOR J=1 T0 Disc! check that isotopes include both the reference isotope and the normalizing isotope
24142 IF Iso{))=Nagnet(RY,1) THEN f=l

24146 IF Iso¢Js=Normal(1) THEN B=1

29149 NERT J

252 TF =0 (R B=D THEN

24155 DISP Ci$;" HEED BOTH";Magnet(Rf,1);"AND";Normal(1ds "IN LIST OF ISOTOPLS FOR ELIMENT “BRuntype$d” “8Ln$
24158 P=-2

24161 GOTO Cursuitch

24164 END IF

24167 ENDIF

41701

24113 IF Spike THEN | check for spike on both disks

217 IF Lastspike$O3pike$ OR Lastspike$="" THEN

i O ERROR GOTO 24200

24182 FOR ¥=1 10 2

24185 FOR I=1 70 10

24188 RSSIGN 8Pathl T0 "SPIKL=INTERNAL,4, "8URLS(2-K)
74191 O ERROR GOTO 24203

24194 ENTER 8Pathl, Spike;S$,5ref,5 iso{x)

24197 OFF CRROR

24200 boT0 24221

74203 HERT T

24206 NEXT X
24209 DISP Ci%;" CAN’T FIND DATA FOR SPIKE “;Spike;" ON EITHER DISK. ";Cn$

24212 PO=26

210 BOTO Curswitch
418 !

2422 Lastspike$=Gpike$
4224 END IF

umy

24230 CRLL Spike_check(Spike,Is0(*),5_iso(*),5ref)

24733 IF Spike=0 THEM

24238 BISP Cig;" SPIKCH";Nresp{Z6);" REQUIRES DRTA FOR ISOTOPES "3SrefsS_iso(1);S iso(2)s" "slnd
24239 PO=-1

24242 6078 Curswitch

24245 END IF

24248 HhDIF

29250 EMD IF

e

457 4

24260 MAT Lastresponsa= Response$

24263 QUTPUT KBD;Clear$s

24266 SUBEXIT

242631

24272 Incempletes! Check for undefined but essential parameters

24275 DISP Ci%;" SORRY- YOU MUST ENTER B URLUE FOR EVERY "8FNBISC"?7")8FNHS("PARRMCTER™)
24278 Clunk

74281 WRIT 25§

24284 PO=P

24287 P=Np

24290 Np=P0

24293 GOTO Change_parans

24296!

24299 Dut_of_range:[lunk

24302 DISE Ci%;" UALUL IS ROT UITHIK ACCEPTABLE RANGE FOR THIS PRRAMETER “;Cn$
24305 WRIT 2.5
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24308

6070 Change_parans

24311 CurswitchzP=Hp

24314

Np=PD

24317 Clunkout:Clunk

PLEn]
24323
24326

URAIT 2.5
Responze$(Np)="77"
6010 Change_params

24329 Ron_nuseric:OFF ERROR | non-numeric response

214332
24335
24334

ISP FNHSCRUST HAUE A NUMERIC UALUL FOR THIS PRRAMETER™
Response${Np)="77"4" "
6070 Clunkout

24341 Retrn:zRETURN

24341

24347
24350

OFF £RROR
CRLL Dad_vdisk(1,D

21353 G070 Begin

24356

24359

29362
24365
24368
24311
2143

431
24380
24383
24386
24389
24392

24198 !

250

Load_stdvars:

|

IF Stdvar(1,1)=0 THEN ! load std-runvars into memary
0N ERROR GOTO 24374
ASSIGN @Pathl T0 "STDURR:THTERNAL,4,1" U try left drive Ist

G0T0 24380
(N ERROR GOTO 24247
ASSIGN BPathl 10 "STOURR:INTERNAL" I then right drive
0N ERROR GOTO 24347
ENTER 8Pathl;Stdvar(x},5td iso(x),5td_name$(x),Stdtypedix)
OFF ERROR

END TF

RETURN

{
|

24404 Press_graph:SUB Press_graph(Hn$(x),Candump)

24407
24410
24413
29416
24419
M0
24425
21428
2431
24434
29437
24440
PASRE
24446
24449
24452
24455

74458
24461
24464
24967
24478
29473
21476
24979
24482
24485

OPTION BRSE 1
0T PLADY, P22, TA2), Started(2),1.02),P0(2, 2, Bauge${ ) [ §]
OFF KLY
UFF KHOB

UTPUT KBD; CHRS (Z55)BCHRE(TS);
BCLEHR
GRAPHICS OFF
DRTR 60,4,-9,1, 625
RERD Htime,Yheight,Ymin,L(x)
DI Responsed (11361
HAT Responsed= (")
Respanae${1)="5TART GRAPHICS PRESSURE-MONITOR®
I Candump THEW Response$(2)="ENABLE AUTG PRTR-OUMP OF GRAPHICS"
Responsed(3)="DISABLE ™7 ” v
Response$(4)="00UBLE ¥-AKIS TIHE (now "BUALS(Ktime)d" mins)”
Response$<o)="HALVE ™ » » ™ ¢
Response$(6)="INCREASE HAX. PRESS. (HOM 1[ “BURLS(I-Yheight)8")"
Response$(7)="0LCREASC ** '
Responsed(10)="RETURK 10 BHC"
CALL Keymenu(Responze$(x))
DN KEY D LRBEL " START" GOTO Start
IF Candump THEN ON KEY 1 LABEL “ON RUTO-BUMP" GOSUB Rutdump
If Candump THEW ON KLY 2 LRBEL "OFF AUTO-DUMP" GOSUB i fdump
0N KLY 3 LABEL "DOUBLE TIME" GOTO Double_x
N KLY 4 LABEL "HALUC TIME" GO10 Halve x
0N KLY 5 LRBLL "INCRERSE MAX-P" G0TO Incr_p
ON KEY 6 LABEL "DECREASE MAK-P" GOTO Decr_p
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24480 ON KEY 9 LRBEL "9: ESCAPE" GOTO 24731
24991 G070 24491

244941

24497 Rutdump:DBgr=1

24500 DISP FHHSC"AUTO PRINTER-DUMP")

24503 BEEP 440, .1

24506 RETURN

24509 0ffdump:Dgr=0

24512 DISP FNH$("CANCEL AUTO PRINTER-DUMP™)
24515 BEEP 720, .1

24518 RETURK

24521 Double_x:z¥tine=2ultine

24524 BEEP 660, .1

24521 GOTO 24440

24530 Halve_x:1F Rtimed=2 THCH Btime=INT(¥tine/23
24533 BEEP 228, .1

24536 GOTO 24440

24539 Incr_pzYheight=Yheightt]

24542 BEEP 660, .1

24545 GOTO 24440

74548 Decr_pzIf Yheight?l THEH Yheight=Yheight-1
24551 BEEP 220, .1

24554 GOTO 24440

24557 StartsYmax=YnintYheight

24560 OFF KEY

24563 ON KEY 9 LABEL " ESCAPL" GOTO 24771
24566 !

24569 Pxes(0,100,8,100,0,%tine, Ynin,Ynax, "HINUTES", "PRESSURE (fbar)",0,-1,1)
24572 Ub=tn$(Mu, 1508]

24575 Gauge$(1)="$0MU00: "8U$

24578 Gauge$(2)="$0MU02: "BUS

74581 TO=TIMEDATE

24584 MAT 1= (D)

24587 MAT P2= (D)

24590 MAT Started= (D)

24593 B=Yheight/90

24596 CSIZE 2

24599 FOR I=D 101

24602 GOSUB Legend

24605 HEMT I

24608 QUTPUT §:"$0MADA: "RUS

24611 UAIT 7

24614 FOR I=1 70 2

24617 QUTPUT 8;UsIOv”

24620 ENTER BiZero ! zero-value, integrated for 2 seconds
24622 Zero=lerotZero/2

24626 NERT T

24629 Loop

284632 IF P2 Ykine THEN

24635 IF Dgr THEN DUMP GRAPHICS

21638 50T0 24569

24641 ENDIF

24644 FOR Gauge=1 10 2

24647 QUTPUT 9 Gauge$(Gauge)

74650 WATT 1+{NOT Started(1}

24653 BUTPUT 8;"$IDU"

24656 ENTER 8:P ! source pressure-reading
24659 Pres=1.E-9

24662 0N ERROR GOTO 24704

74665 IF P{Zero THEN P=Zero

141



24668 IF Gauge=1 THEN P2(2)=(P-Zerg-29583/1020-%! loglsource-pressure)
24671 If Gauge=Z THEN FZ(2)=7 105C- 6*(; Zerp)-B.9690 " " tube- "
24674 F2(1)=(TIHEDRTE-T0) /601 time in minutes
24677 PL{1Y=P0{bauge, 1)
24680 P1(2)=P0{Gauge,2)
24683 IF Gtarted(Gauge) THEN CRLL Thickpen(P1(#),P2(x},R,L(Gauge}}
24686 PO{Gauge, 13=P2(1>
24689 P{Gauge,2)=P2(2)
74692 Started(bauge)=l
24695 NCKT Gauge
24698 END LOOP
24m !
24704 Legend:ARER COLOR L(T+13,L<T+D),LCT410
29707 MOUL .B5«Htine, Yheight*( 3~ 08I)+Yain
24710 RECTANGLE .1xKtime,R,FILL
24713 IMOUE .05%Ktime,R
24716 LORG 4
24719 IF NOT I THEN LABEL “SOURCE®
24722 1F T THEN LABEL "TUBE"
24725 RETURN
2472“
24731 OUTPUT KBD;CHR$CZ55)8CHRECTD);
24?34 SHBEND’ e b v e e DLt 3 s o e 14 B ekt e e e o S o e 2
PAYEYO
M0
24742 Bad_vdizk:SUB Pad_udisk(Gtd,Urite} ! Bad run- OR std-run varisble disk-read/urite
24746 0IM A6(1:3,0: 10121
24749 DRTA READ, STORE, RUN, STRANDARD-RUN, FROM,ON
24752 READ A$()
24755 DISP FHMSC" UNABLE TO "8Rs¢LUritedd” "GRA$(2,5td)8" URRTRABLE FILE "88$(3,Urite)8” DISK ")
24758 Clunk
24761 WAIT 2
24"364 SUBENO § ot 18 g 4 14 e o SRt B 2 S e e e i
24767 1
2470
24773 Check_elements:SUB Check_elements{Elenent§(*), INTEGER Ruto)
24776 HAT Llement$= (")
24779 ON ERRCR GOTO 24806
24782 RSSIGN 8Pathl TO “TYPE:INTERNAL®
24765 O ERROR GOTO 24800
24788 FOR I=1 70 30
24791 ENTER Pathl,l;Elemant$(I)
4794 IF KOT Auto AND Element®(D)O"" THER PRINT TAB(9);I;TAB(I4);"---- “;Element$(I}
M9y =14
24800 HEXT I
24803 If 2=0 THEN
74806 OFF ERROR
24809 Clunk
24812 PRINT FHMGC"CRN'T GET ELEMENT DRTA ---");CHR$C10)
24815 PRINT FNHSC"PRESS™)RFNBISC"CONTINUE")RFHHSC"WHEN THL SYSTEM DISK IS IN THE RIGHT-HAND DRIVE"™)
24818 PANSE
24821 GOTD 24779
24824 ENDIF
24827 OFf [RROR
24830 SUBEND T -- - oeomeee menes e
24833 |
24836 !
24839 ThickpenzSUB Thickpen(P1(#),P2(¥}, Thickness,Densityd
24842 1 draw a line from point PLCx,y) to P{x,y) with thickness defined in terms of Y-units & linme-density from ( to !
74945 OPTION BASE 1
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24848 OIM Pgran(t,2d

24851 1

24854 Pgrantl,1)=F1(1)

29857 Pgram(1,2)=P1{2)-Thickness/2
24860 Pgram{Z,1)=P1(1)

24863 Pgram(2,2)0=P1{2) Thickness/2
24866 Pgran(Z,1=P2(1)

24869 Pgran(3,2)=P2(2)Thickness/2
24872 Pgrant4,1)=P2(1)

24875 Pgram{d,2)=P2(2)-Thickness/Z
24878
74881 ARER COLOR Density,Density,Density

24884 PEN |

24887 MOUE PLOLD PLD)

24690 ON ERROR GOTO 2489%

24893 PLOT Pgrantx),FILL

24896 SUBEND | - - - s e i e i

24894

24902 !

74905 Daly_enablesSUB Daly_enable(INTEGER Daly)

24908 COM /keyboard/ Cn$,Ca8,0b%,Cu8,08, Cleard

24911 OUTPUT KBD;[lear$:

24914 GRAPHICS OFF

24917 OFF KNCB

24970 PRINT TABXY(1,3)"SELECT STATUS OF DALY-DETECTOR: "

24973 PRINT TRBRY(1,6)5FNUn$("ENRELE- DATR")

24926 PRINT TABKY(20,6;"Use when necessary for beanm tune ap "SFNUn$("and");TABKY(Z0,7);"for data-taking with small beams."

24929 PRIKT TRBRY<1,9);FNUnGC"ENRBLE- TUNEUP");TRBRY<20,9); "Use when necessary for bean tune-up,”

24937 PRINT TRBRY(20,10%;"but "8FNUn$("not"8" for data-taking.”

24935 PRINT TRBRY(1,12);FNUn$("DISABLE BRLY")sTRBRY(20,12):"Bon't use Daly under any circunstances.”

24938 PRINT TRBMY(20,13);"(Use this ORLY if the Daly is malfunctioning)”

24941 OFF KLV

24944 ON KLY 0 LABEL "[NRBLE- DATR" GOTO 24962

24947 ON KEY 1 LABEL "ENRBLE- TUNCUP" G0TD 24968

24950 ON KLY 2 LABEL *  DISRBLE" GOTO 24374

24953 0N KCY 9 LRBEL " ESCAPE" GOTD 24977

24956 GOTO 2495

24959

24962 Daly=1

24965 607D 24977

24968 Daly=2

24971 601D 24977

74974 Baly=0

24977 OUTPUT KBD;Clears;

24980 SUBEND! -----m-reme S o e st e

249831

249851

74989 Shiftlabel:SUB Shiftlabel(Stripchart,Sanple_rane${#),INTEGER Sample,Run,futo,Mfils) | label the BMC-defined shifted-saftkeys
24992 DIM Keys$(9)I50]

24395 DRTA MAGNET,ION OPTICS,BARREL,COLLECTORS,ISOTOPE-RRTIO DRATA,SPIKES, "MASS-SPEC STATUS (pressure, HU, time, contacts...)",AUTON
RTIC-RUNNING UARIRBLES

24998 DATA "“,CHANGING ANY FILAMCHT CURRENT USING KHOS

25001 RERD Keys$(x)

25004 IF Ruto THEN Keys$(D)="REUERT TO MRHURL RUNKNING"

25007 IF HOT Ruto THEN Keys$(B)="START AUTOMATIC RUNNING"

25010 CUTPUT KBO;CHR$(Z55)BCHRECTS);

250123 GRAPHICS OFF

25016 PRINTER IS CRY

25019 PRINT TRBRY(L,1);"USE THESE "8FHUn$("SHIFTED™)&" SOFTKEYS (kO-k9) 7O UBTAIN OTHER FUNCTIONS FOR:"

25022 FOR Key=0 70 9
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25025 PRINT TABXY(L,Key+3);FNHSCK"BUALSCKey) 8" - ==~ ";Keys$(Key)

25028 NEHT Key

75031 PRINT TRBHY(1,14):"Use KNOB with CTRL-key to change center-fil current,”

25034 IF Nfils=2 THEN PRINT TRBRY(1,15):" 7 **  *" [TRL-SHIFT keys to change side-fil current.
25027 PRINT TRBHY(L,15+Hf1ls);"Barreld “SURLS(Sampledd" , Rund "SURLS(Run)" ";TAB(I0};FHHS(Sample_rane$(Sanple))
25040 Stripchart=0

75047 SUBENB! --- mmmms - o

26046

25049 !

25052 Gain=DEF FHGain(Counts,Constant{*),INTEGER Daly) ! BRBE use when Daly nonlinearity is calibrated
25055 | corrects for collector-nonlinearity

25058 IF HOT Caly THEN RETURN Counts/100

25061 IF Daly THEW RLTURN Countsx(Constant{1)Countsxlonstant(2)}

25064 FREND

25067

25070 |

20073 LocatesSUE Locate(Ok,Huclide$(x),INTEGER Niso,Coarsebin(*)) | find peaks in a qiven magnet-interval, find peak-to-peak & half-
peak intervals

50% !

25079 OPTION BRSE {

25082 [OM /General/ 28, INTEGER Prir(+),5ubflag,Rute,full aute,Foct®), I t

25085 COM /Keyboard/ Cn$,Ci$,Cb8,Cu$,08,Cleard

25088 COM /Spens/ Mx(0:1),Ions,Ze(D:1) Noise(:1)

25001 COM /Dalys INTEGER Mu,Daly,Mn$(0:3,23081,0aly_ok(0:24),F$(0:1,2)[4]

25094 CoM Magnet/ Mooef0(x), INTEGER L, Aside,Peak_inter,Coarsenagt0:1),Magnet(0:24,2}, Coarse_in
25097 COM /Filaments/ Filament(x),Fi1$(x), INTEGER Nfils,Filnum

25100 BIM Peak(3),Isotope(24),Calibr_rag{24),Calibr_isot(24),Peak_mu(100)

25103 0IM %a(3,243,80(3,3),Kel3,2),0d(3,24) Hooef (3, 1) Rarray(24, 33, Yuector (24,1)

25106 OIM Peaksize{29),Tr(3,2),Mus (243061, Hul$ (243163

25109 INTEGER Pr Halfpeak_mag¢O:1),Isonew(24) Magnet(0:24,2)

25112 M:IMAGE "$0FJ",4Z

25115 I t=2

25118 MAT Magnet= ()

25121 Definescan:QUTPUT KBO;Clear$s

75124 PRINT TRBRY(1,4);"ENTCR THE MAGNET CORRSE-RANGE (D-10) AND THE MAGHET-INTERURL (300-9700)"
25127 PRINT TRBEV(L,5);"IN UHICH YOU ERPECT TO FIND PEAKS."

25130 INPYT Coarse,Minmag,Maxrag

75133 IF Coarsed0 OR Coarse)if OR (Maxmag-HMinmagi<300 OR Minnag{300 OR Maxmag)9700 THEN 25121
25136 QUTPUT 8;Mmd(Mu, 1D

25139 MMy

25142 QUTPYUT § USING "2(4R,42)";"$0FK";Coarsebin{Caarse}, "$0F ", Minnag

25115 QUTPUT KBD;Cleard;

25148 IF Daly THEN

25151 PRINT "FLERSE CHOOSE THE COLLECTOR FOR THE PERK~SCARCH SCRM..."

25154 ON KLY O LABCL " CUP™ EOTO 25163

25157 (N KLY | LABEL " DALY" GOTO 20169

25160 GOTO 25160

25163 Mu=d
25166 GOTO 25181
25169 M=l

75172 ELSE

25175 Me=l

0178 LRDIF

25181 OFF KeY

20184 Trigger_av=.1#Mut(Z-Daly)*(HOT Hu) | peak~height indicating & valid peak
25187 DRTR 0,9,0,0,0,0

25190 RESTORE 25187

25193 RCAD On_pk,Cal_num,Ok,Hip, Onpk_num,Hax_pksize

20196 Yuins-1-Mu 1wan. ¥ is sl for cup, .0luU for daly

5199 Yrax=t-Z#flu | max. ¥ is 10v for cup, 100aU for daly
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25202 QUTPUT KBD:Clear$s

25205 Minmagl=Ninnag

25208 Maxmagl=Haxmag

25211 fxes(0,100,28,100,Minnag,Maxnag, Yuin,Ynax, "MAGNET", "y BEAR™,0,Mu, 1>
25214 QUTPUT KBD:ClearSs

25217 ALPHA O

25220 OUTRUT 8;MmSMu, 2

25223 URIT L+Sx(Mut

25226 FOR M=Hinmagl 70 Mawmagl STEP 3 ! scan for all peaks YTrigger_mv Mu
25229 Enter_bean(Y.Mv,1,I_t,Pr)

25232 IF Pryl THEW 25184

25235 PLOT M,LOT{RBS(Mys (NOT Mod)),~1-(M=Rinnag)

25238 Peaki3)=Peak(Z

5241 Peak(2)=Peak{l}

5240 Peak(li=ty

20247 DISP "MAGNET: “;CHR${128+0n_pk}:M:Cn$, DROUNDCH, 235 "nl"

25250 ! have last 3 mag-values given a bean?

25253 IF On_pk THLN

25256 D=Peak{3}{=Trigger_nv BHD Peak(2}(=Trigger_my AHD Peak(1){(=Trigger_mv
25259 ELSE

20262 D=Peak(3) Trigger_nv MHD Peak(Z)3Trigger_nuv AND Peak(1)}Trigger_sw
25265 EMD IF

25268 ! If On_pk=0, D=1 when last 3 readings were sirigger. If On_pk=l, D=1 uhen last 7 readings were {irigger.
A

2520 IF On_pk THER

020 {npk_nun=11Bnpk_nun

25280 Feak_nu{0npk_ru)=Prak{1)

25283 LMD IF

25286 IF 0=0 THN Nextrag

25289 |

26292 IF NOT On_pk THEN

25295 Startpk_rag=N

2529 ELS

25301 fal_num=1:Cal_nun

75304 Calibr_nag(Cal_num)={Startpk_nagtt)/2-9

25307 Peaksize(Cal_num)=5UH(Peak_nu)/Onpk_nun

25310 I Peaksize(Cal_num)Max_pksize THEN ! largest peak so far?
25313 Haxpk_num=Cal_nun

25316 Hax_pksize=Peaksize(Cal_nun)

25319 £ND IF

20322 [HDIF

25320

75328 MAT Peak_mw= (B

75331 Onphk_num=0

25334 On_pk=(NOT On_pk)

25337 Nextmag:OUTPUT § USING M;H:2

2530 HEAT M

25343 Uhoop

25396 O KLY O LABEL ™ SCAH 0K 60T0 Identify ise
25399 ON KEY 1 LABEL "REPEAT SCAN" GOTU Definescan
25352 GOTO 25352

25355 |

25358 Identify iso:0FF KEY

25361 ¥spred=Maxmag-Minnag

25364 Yspred=Ynax-Ynin

75367 U=Hspred/S0 ! rectangle width

25310 H=Yspred/f! " height

25373 Trdl, D=0 1 triangle (arrow-psint) array
3% Tell, =0

25379 Tri2, D)=l
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253
26305
25368
25391
25394
26397
25100
25403
25406
25409
25412
15
25418
25421
29424
25427
25430
25433
25436
25939
25442
25445
25448
25451
25494
25457
25160
25463
25466
25469
a4
25475
25478
25481
25484
25987
2549
259%
2619
25499
25502
25505

~
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Tr(2,20=H72
Tr{3, D=1 64
Tr(3,)=0
RRER PEN 1
FOR 1=1 10 Cal_nur
IF D1 THIN ! erase old arrow
P=1-1
RREA PLN 1
GO5UB Draw_arrow
AREA PEM 1
EHD IF
f=]
GOSUB Draw_arrou
BEEP 300, .1
DISP "ENTER THE MASS & NUCLIDC OF THIS PCAK (e.g. “8088796,5r"8.098" “80$6°160,Hd0"80%6" “S0$L"57,5r{Rb)"40%8"";
INPUT 1, Hus(DOEL, 61
Calibr_isat(1)=DROUNDCINT M+ 13,3
NEKT

GOSHD Peal_interval

GOTO Halfpeak

f
Oraw_arrousYstari=Ynin+t1 . 15#{L6T (Peaksize(P}+{Peaksize(P){1))-Ynin) I start of crotch of arrow
IF (Ystart-Ynin)) G*Yspred THEW Ystart=Ymint .2«Yspred | if arrow too high

HOUE Calibr_mag(P)-U/2,Ystart+Tr(2,2) | draw an arrow-pointer to the peak
RECTANGLE W H,FILL

HOUE Calibr mag(P),Ystart

IPLOT Tr(e) FILL

RETURN

|
Peak_interval:Peak_inters) ! calculate the average mag-interval for 1 am.u.
ARER PCY 1

P=Cal_num

GOSUB Draw_airow

AREA PEN 1

FOR I=2 10 Cal_nun

Peak_inter=Peak_inters(Calibi_nag(D)-Calibr_mag(I-13)/(Calibr_isot(I)-Calibr_isat{I-1))

HOKT I

Peak_inter=Peak_inter/(Cal_nun 1)

RETURN

i
Halfpeak: RAboue=0 t deternine half-peak offset

Hip=0

(8120 7

pIep

QUTRUT § USING M;Calibr_sagMaxpk_num)

FOR k=1 10 12
[nter_bean(Y,Mv, 1,1 t,Pr}

IF Prd1 THEN Halfpeak
IF K34 THEN Mip=Mip+Mu/8

NEXT K

LORG &

FOR I=0 T0 Peak_inter
Halfpeak_rag{Rbovel=Calibr_mag{Maxpk_num)-Peak_inter/2:1
QUTPUT 8 USING H;Halfpeak_mag(fibove)

UALT (CCHOT T) OR (I=Peak_inter/2)))
Enter_bean(Y,Hu,1,1 t,Pr)

IF Pry1 THEN 25448

Tafy-Hips2

Y=LGT(RBSCHu+ (HOT Mudd)

MOUE Halfpeak_mag{Rbovel, V(Y Xnind+Yninx (Y{=Ynin)
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562 LBRLL ¢

565 UISP "FINDING WALF-PLAK LOCATIONS:  “;Halfpesk_nag{Rbove);TRB(40);DROURDMY, 2
568 I ((fibove=0) AND <T40)) OR ((Rbove=1) AND <T>8)) THEN 25583
51 AbovesI+Aboue

574 BEEP

577 If Rbove=Z THEH 25586

560 If Rbove=1 THEN I=Peak_inter/2-1

583 NENT I

586 DISP

25589 Rside=(Halfpeak_nag(1)-Halfpeak mag(0y)/2

92 Count=0

95 =]

9% AT Daly_ok=s (D)

25601 Hagret0(1,2)=Calibr_nag(Maxphk_num)

25604 MagnetO(1,1)=Calzbr_isot(Maxpk_num)

25607 Coarsenag(L)=Coarsebin(Coarse)

75610 REPERT | do a more precise measurement of half-peak setting
25613 AsideQ=Aside

25616 Lenter_peak(0,1)

25619 Enter_beam(Cts,Mup,L,1 t,1,.2,00 ! peaktop ml

25622 QUTPUT 8 USING MsMagnetdl,D)+fside | switch to shove-side

25625 Enter_bean((Cts,Mva,i,I t,1,.2,0) ! above nl

25628 QUTPUT B USING M;MagnetB(1,2)-fiside ! suitch to below-side

25631 Enter_bean(Cls,Mob,L,1 t,1,.2,00 ! belou-ml

25634 R=(HuatMub)/2/Mup | ratio of half-pk to pktop wl

25637 Rside=Rsidel-(R{.AMRY.6)

25640 Count=1+Count

75643 UNTIL Rside=Rsided OR Count)iZ

25646 FOR I=1 10 Cal_nun ! center all isotopes found during scan
25699 Magnet0il,2)=Calibr_sagil

25652 MagnetD(l,1)={alibr_isot(D

25655 Coarsenag(1)=Coarsebin(Coarse)

25658 H=Mu

25661 Hu=l

25664 QUTPUT 8;Mn$(0,2)

5667 IF M THER WRIT 6

25670 Center_peahk(0, (1))

25673 Lalibr_mag(Iy=Magnetl(1,2}

75676 NCWT 1

25679 OUTPUT QsMm$(Mu,2)

25682 BOSUR Peak_interval

25685 DISP

25688 ! solve for either linear or least-squares quadratic curve to describe magnet-settings as a function of isotope
25691 IF Cal_nun=2 THIN ! linear solution if only two peaks

25694 Meoef(2,1)=(lalibr_nag{2)-Calibr_nag(1))/{Calibr_isot(2)-Calibr_isat{l))
75697 Heoefdd,D=Calibr_nag(1i-Hcoef(Z,1)%Calibr_isot(1)

25700 Mcoef(3,1)=0

25703 ELSE! #paaks)=3

25706 | solve for least-squares quadratic curve to describe wagnet-settings as a function of isetope
26709 REDIM Harray(Cal_num,3),Yuector(Cal_nus,1)

N2 FOR k=1 T Cal_nus

2515 Rarray(J, 1=

20718 Harray(J, 2y=Lalibr_isot(])

570 Karray(],3)=Calibr_isat())"2

25724 Yuector(J,1)=Calibr_pag(D

25727 NERT Y

57130 MAT Ha= TRN(Rarray)

25733 AT Rb= Kaxdarray

25736 HAT Be= INUCED)

25730 AT Kd= Hoxda
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25784
25787
25790
75793

Max,
26796
25799
25802
25808
25808
25811
25814
25817
25820
5873
25826
25829
25832
25835
75838
25841
25844
25847
25850
25853
25356
25859
25862
25865
25868

FOR =1 70 Cal_num! check for improperly identified nuclides by checking residuals
Residual-Heoef (1,1)+Mcoef (2, 13x(alibr_isot(D) tMeoef(3,Dxlalabr_isot(1)*2-Calibr_nag(D

IF ABS¢Res1dual)’l THEN

DISP FRHSC"AT LORST 1 C"BUALS(Calibr_isot<I)B"?) OF YOUR ISOTOPE IOENTIFICATIONS IS LRONG™)

{Tunk

TT
Wil 1

G070 Identify is0
[ND If

NERY T

i
fdd_isc: ! add isotopes that weren’t found during scan
QUTPUT KBD;Clear$;

GRAPHICS OFF

HAT Isonew= (D)

PRINT USTHG "14/,K,/,K";"150TOPE, NUCLIDE OF PEAKS THRT "BFNURSC'UEREN'T™)B" FOUND DURING SCAN? (e.g. 85,Rb)

no comras)”
PRINT TRBXY(1,18);"(press CONTIRUE when done}”
FRINT TRERY(L,10:
FOR New_iso=0 T0 22-Cal_num
i
Faait]
T1=New_isg+l
(ISP "NEW ISOTOPE, NUCLIDD #"suple<iing” ™
INPUT T, Hu0$<I13
IF I=0 THEN 25853
H=Mcoef (1,1)+Meoef (2,101 +Meoef (3, 1¥1*Z
IF (300 OR M0700 THEN

OISP Ci¢8" ISOTOPE “;I;" BOCSN'T FALL UTTNIN THE SPECIFILD CORRSE-MAGNET RANGE "

{Lunk
UALT 3
6010 25805
LSE
Isonew(I1)=]
PRINT "8"BURLSCIE":  “BNul$(I10;I
ENg IF
NEXT Hew_iso
FOR I=1 10 New_iso ! eliminate duplicate isotopes
fOR J=1 10 Cal_nun
IF Isonew(I=Calibr_isot(J) THEW Isonew(I)=0
HEKT J
HEXT T
HAT Nuclide$= (")
Hiso=0

FOR I=1 70 24 ! sart the new & scanned isotepes & place in Magnet arvay

Minise=1000
Kanin=g
FOR K=1 T0 New_is¢ ! find lowesi new-isotope
IF Tsonew(K) AND Isonew(K){Miniso THLM
Huniso=Isonewtk)
Huclide$<I=Nul$ (k)
Knin=K
END 1F
HERT K
Jnin=0
FOR J=1 10 Cal_nus
IF Calibr_isot<d) AMD Calibr_isot(l){Miniso THEM
Miniso=Calibr_iset(])
Calibr_isot{])=0
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2609 PRINT USING “Z/,K,/";FHRS("x=¢ CAN'T GET SPIKE-DRATR FROF DISK %=")
26099 Clunk

26102 URIT Z

26105 5070 26033

26108 END IF

76111 SUBEWD 1 - S - -
26114 |

26117 1

26120 Sigpar:D(F FHSigpar{Gigra$? ! Extract sigma-value from signa-string- negative if in parens
26123 Paren=P0S(Sigma%," (")

26126 ON CRROR GOTO 26132

26129 RETURM S6HC.5-Paren)*UAL{SignatlParent 11}

26137 RETURN D

26135 FHEND | - -omeomsomn e T
26138!

261411

26144 MagknobzSUB Magknoh(INTEGER Coarsel,Magl,Coarsebin(*),0n_daly) ! scan magnet with KNOB
26147 OPTION BASE 1

26150 IHTEGER Hag

26153 COM /Keyboard/ Cn$,Ci%,Ch$,Cus, 08, Clears

26156 QUTPUT KDD;Cleard;

26159 IF On_daly THOM

26162 PRINT USING "18/,K,7,K,7/";"SORRY, YOU CAN’T DD KNOB-CONTROLLED SCANNING URILE ON THE DRLY.","USE THE SEMI-RUTD MAGNET-SCAH
FOUTINE (ke INSTERD."

26165 Clunk

26168 UAIT 3

26171 GOTC Escape

26174 END TF

26177 Speed=100

26180 Coarse=Coarsel

26183 Hag=Magl

26186 GOSUB Display

26189 PRINT TABHY(1,8);"MAGNET-COMTROL KNOB ENRBLED. USE SCFTKEYS 10 ESCAPE, TO CHRNGE CORRSE-RANGE,"
26192 PRINT TRBRY(1,107;"OR TO CHANGE RESPONSE OF KNOB."

26195 OFF KEY

26198 OH KLY 9 LABEL *  ESCAPL" GOTO Lscape

26201 ON KEY 0 LABEL " CORRSE UP" GOSUD Upcoarse

26200 ON ¥LY 1 LABEL ™ CORRSE DOWH" GOSUB Downcoarse

26207 ON KLY 3 LABEL " SPEED UP" GOSUB Speadup

26210 ON KEY 4 LABCL " SLOW DOMN" GOSUB Slowdoun

26213 A=KNOBK

26216 GOTO Kngb

26219
6227 Upcoarse:Coarse=1+Coarse

26225 IF Coarsed1l THEN Mag=0

26228 IF Coarse’10 THEN Coarse=10

26231 QUTPUT § USING "4R,42";"$0FK",Coarsebin(loarse)

2673%  605UD Display

26237 BLEP 1000, .05

26240 RETURN

26247 Downcoarsesloarse=Coarse-1

26246 I Coarses0 THEN Mag=9993

26249 I Coarse¢0 THEN Coarse=0

26252 QUTPUT @ USING "4R,42";"$0FK",Coarsebin(Coarse)

26255 GOSUB Display

20208 BEEP 150, .05

26261 RETURN

26264 Speedup: Speed=2%5peed

26267 GOSUR Display

26270 BEEP 1500, .05

150



Huclide$(1)=Nug{J
Jnin=)
[HD IF
NEKT J
IF Kwin AHD HOT Jmin THEN Isonew(Kmin)=0
IF Hiniso{>1000 THLH
Magnet(I,1)=MNiniso
Niso=1+Niso
END IF
NERT 1
i
FOR I=1 T0 Hiso ! define wegnet walues from quadratic curve
Magnet<I,2)=Meoef (3,1 xMagnet (1,1, 21 Meoef (Z, xtlagnet<], 1) teoef (3, 1D
HEHT T
FOR 1=1 70 3
HeoefD{D)=Neoef(1,1)
NEXT 1
GRAPHICS OFF
QUTPUT KBD;Clear$;
MAT Hagnetl= Magnet
Uk=1

S”BEHD j 30 ettt 0+ e e 2 5 1t i e 8 0L 18 b 0 b e e b e 0 e s

75391 Uhichspike:SUB Uhichspike(INTEGIR Spike,Get_spike,5ubflag) ! get spike data from disk

259%

2599

OPTION BRSE 1
COM /Spikedrun/ Spike$,Spikedrun_ratio$(®),Spike_ratio() Natural_ratiole), INTEGER Tdifce),Spikedrun_iso(x),Spkdrun_ref

26000 OFF KEY

26003 OFF KNOB

26006 Subflag=(

26009 IF NOT Get_spike THEN CALL Dispikes

26012 FOR Drive=1 10§ STIP -1

26015 0N [RROR GOTO 26024

26018 RSSIGN @Pathl TC "SPIKL:INTERNAL,A,"SUALS(Drived

26021 GOTO 26038

26024 NEKT Drive

26027 G070 26087

26030 IF NOT Get_spike THEN

26033 Spike=0

26036 INPUT " UHICH SPIKER 0O Y0U URNT T0 LOGK AT7 (press CONTINUE to escapes”,Spike
26079 IF Spike=0 THEN SUBERIT

26042 END IF

26045 (N ERROR GOTD 26087

76048 ENTER 8Pathl,SpikesSpike$,Spkdrun_ref,Spikedrun_isol®),Spikedrun_ratio$(x), Idif (%), Spike_ratio(®) Natural ratiole
26050 OFF ERROR

26054 QUTPUT KBO;CHRSCZSE)ELHRS(TS):

26057 PRINT USING "4/,K,D0,2R.8K,K,K, 2R, 8" "SPIKER ", Spike," *,"NAMEs " Spike$," ”
26060 PRINT USING "10¥,K,K.2R,3/,K,84.K,8%,K, 100" "REFERENCE ISOTOPE: ", Spkdrun_cef," ", "RATID ISOTGRES","SPIKE-RATIO®,"4RT
URAL-RATIC"

26063 FOR I=1 70 3

26066 IF (Spikedrun_iso(ID(30) THEN PRINT TABXY(3,9+D);Spikedrun_ralic$(I);TRB(23):Spike_ratiotIs;
26069 I I<3 THEN PRINT THBRY(43,9+D)sNatural _ratin(D)

26072 HENT 1

26075 PRINT

26078 IF Get_spike THEN SUBERIT

26081 GOTQ 26033

6084 !

26087 Subflag=l

26090 OFF ERROR

26093

IF HOT Get_sprke THEN
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26773 RETURN

26276 Slowdowns Speed=Speed/Z

26279 G0SUB fisplay

26282 OEEP 200,.05

26285 RETURM

262681

26291 Display=DISP "CORRSE-RANGE";Coarse; TRB(ZB)s "MAGNET =";Mag; TRB(SS);"SPLED =";INT(Speed)
26294 RETURN

LSJBB Knobz0N KHOB .05 GOTO Scan
26303 G070 26303
26306 Scan:S=KNOBY
26309 Mag=Magt 5% Speed/ 200
26312 IF Mag{0 THEN Mag=0
26315 IF Mag>9999 THEN Mag=9999
26318 QUTPUT § USING “4R,42";"80F)",Mag
26321 BO500 Display
26324 IF Mag=0 THEW BEEP 100, .05
26327 IF Mag=9999 THEN BEEP 2500, .05
26330 GOTD 26303
26333
26336 UscapesDUTPUT § USING "2¢4R,423";"$0FK", Coarsebin(Coarsel), "$0FJ" , Magl
26339 QUTPUT KBO;Clear$
26342 SUBEND! - = e st i e e
26345!
26348!
26351 Disp_elvals:SUB Disp_clvals{Runclass$,Nuclide$ (e} Hormal (%), Interfere(x),INTEGER Coarse,Ref,Hul,Magnet(*) Nis,Inv)
26354 OPTION BASE 1
26357 (M /Keyhoard/ Cn$,Ci$,Ch%,0u6,08,Cleard
26360 DUTPUT KBD:Clearss
26363 FOR J=0 T0 24 STCP & | display defined isotopes & magnet-values
26366 FOR I=J+1 10 84J
26369 IF DiHiso THEN 20384
2637 PRINT TRIMSNuclide$CD)R"-"8UALS Magnet(T, 10" s
26375 NEKT I
26378 PRINT
70381 NEWT ]
26384 IF (Niso/8OINT(Hisa/8)) THEN PRINT
26387 CALL Magpri(Coarse,Magnet{x),Nisa)
26700 PRINT USING "K,54,K,K,8%,K,K"s "ELEMENT-STRIES: "BFNHS(TRIMG(Runclass$)),"REF . PERK: “,Ref,"DEFINED FOR RU=",Hu0
26393 PRINT "NORMALIZING RATIO:
2639 IF Hormal(1)=0 THCN PRINT "NONL"
26399 IF Normal¢l) THEW PRINT URLS(Ref)&"/"RURLSCHormal(1))8"=", Nornal ()
26402 PRINT USING "K,,K,9%,K";CuSB"FIONTTOR 1S0T.",“INTERFERTHG 1307.","RATIC  "8(n$
26405 FOR I=1 704
26408 IF I=1 PND Interfere(I,1)=0 THEN FRINT TRB{4»;"NONC";TRBCZL);"HOKE";TRE(4G);" ---n-"
26411 IMAGE  4H,30,15K,30,15K,K," /" K, "=" K
26414 IF InterferedI,1d THEN PRINT USING 26411;Interfere(l,1), Interfere(, D), Interfere(l,2), Interfere(I, 1), Interfere(1,3)
26417 NCNT I
5420 PRINT
26123 GUBEND! - o e o s s s s
264261
264291
26432 Superduperclunk:SUB Superduperclunk | panic sound
26435 ON KLY 9 LABEL *  ESCAPL" GOTO 26456
26438 FOR I=1 705
26441 Superclunk
6 FOR J=1 706
26447 Clunk
6450 NERT J
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20453 HEWT 1

26456 SUBEND 1 wrmommmmemrmme s s - o e
26459
26462 1

26465 Tconvert:DEF FHClock_126(Time$) ! convert fros 24-hour to 12 hour clock
26468 H=URL{Time®) ! hour
26471 C1=POS(Time$,":")

5474 (2=POS{TimeSl1+011,": "1

26477 Tinef=Tine$[1,02-13

26400 SELECT M
26487 CRSC 512

26466 RETURN URLSCH-12)8Time$[C1IR" P H.°
26489 CASE 12

26492 RLTURM TimeSR" P M.

26495 CRSE X0

26498 ROTURN Time$h" AM."

26501 CRSE O

26504 ROTURM "12°8TimeS{CITR" A M.

20507 CRSE ELSE

26510 RETURK "»2oeoy

26513 CHD SELLCT

26516 FHEND | --mmeomems mrmmm s e
26519 1

26522 1

20525 Isonag:DEF FIsomagiMeoef(®),Isotope) | return fine-magnet value for any isotoped
26 RETURM Ncoef(1)+Iaatope*(ﬁcaef 23 1sotoperttcoef (3)

1 !HHD l e e i e L8 819 A e e o v
{

1]

() NewelzSUB Hewel(Type, Interfere(x) Hormal (%), Ruclide$ (x), Clesent$ (%), Runclass$, Tarly_exit, INTEGER CoarsebinCe),Hiso,Ref,RY, Inv,

<ri

Sy

[ = = SR = S =
L Ll
-3

=
1 Y LT 3 T

B Y

Fo—R B B SR N Y

OPTION BASE 1

{M /General/ 28, INTEGER Prir{x),Subflag,futa,full_aute,fact), I t

COM /Specs/ Mx(D:l1),lons,Ze(0:1), Noise(De D)

26552 TOR /Magnet/ Meoef (3 INTECER L, Aside,Peak_inter,Coarsenag(0:1),Hagnet(0:24,2), Coarse
26555 COM /Dalys INTEGER Mu,Daly,Meg(0:3,2)082,0aly_ok(D:24),Ff8¢0:1, 2340

26558 COM /Xeyboard/ [n8,0i%,06%,Cu8,0%,Cleard

76561 COM /Filaments/ Filanent{x},Fi1$¢x), INTESER Mfils,filnun

26564 OIM Runclass $U107,Nuclide $¢0:20)(61 Hoaef (3 Hormal (23, Interfere (1,3
26567 INTEGER Niso_,Magnet _(0:24,2),Coarsemag (0:1),Peak_inter_,fiside_,Rf ,Inv_,Hu0_
26570 OFF KEY

26573 OFF KBD

26576 QUTPUT KBO;CLeavss

26579 Larly_exit=0

26587 Typel=Type

26585 PRINT “PRESS "BFRHSC"KB™)8" TO CHANGE MAGHET-URLUES ONLY,";CHR$C1D)

26588 PRINT “PRESS "BFNMSC"k1")&" T CHRNGL RUNNING-DRTH OMLY (norwalization, inferferences...},”;CHR$(10)
26591 PRINT “PRESS "RFNHS$("kZ")8" T0 CHRNGE BOTH.”

26594 PRINT USING "2/,K";"PRESS "SFNH$C"KS™)A" TO RETURN T BMC

26597 Magonly=l

26600 Latonly=0

26603 O KLY 0 LRREL " MAGHET ONLY" GOTO 26618

26606 O KEY 1 LABEL "RUN-DATA ONLY” GOYG 26624

26609 ON KEY 2 LABEL *  [DOTH" GOTO 26627

26612 ON KEY 9 LRBEL " ESCAPL" G0T0 Larly exit

26615 GOTO 26815

26618 Magonly=1

26621 GOTO 26627

26021 Datonly=l

26627 QUTPUT KBOD;Clears:

3 oSS e B O O AN

o2
=)

Al
w3 O L
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26630 OFF KEY

26633 OM KLY 9 LABEL *  CSCRPE" GOTO Early exit

26636 IF NOT Datonly THEN

26639 [ALL Locate(Dk,Nuclide$(#),Nise,Coarsebin(*))! peak-locating subprogran

26642 IF NOT Ok THEN Newel

26695 CRLL Hu(Mn$ie),Hu,0,Mu, 1t

26648 FOR I=1 1020

26651 IF UPCS(Element$(I301,205="RE" THEN 26720

20654 NEXT I

26657 Magnet((,1)=0

26660 Nuclide$(fy=""

26663 GOTO 26756

26666 1

20669 ASSIGN @Pathl TO "TYPL:INTERNAL® 1 get Re-element data fram disk in right-drive
26672 INTER @Pathl,IsRunclass_$,Niso_,Mooef (%) Magnat_{%),Coarsemag (%),leak_inter ,Rside_,Rf ,Nuclide $(%;,Normal_(x),Inv_,Inte
riere_(#),Hll_

26675 IF RBSCHu-Hul M6 THEN

26678 FOR I=1 10 Hiso_

26681 IF Hagnet_(1,1)=187 THEN
26684 HMagnet<0,2)=Magnet_(I,2)
26687 Hagnet(0,13=187

26690 Coar semag(D)=Coarsenag_(1)
26693 Nuclide$(l)="Re"

26696 5010 26756

76699 END IF

24702 HERT T

26705 Hagnet(0,1)=0

26708 Magnet(0,25=0

26711 Nuclide${0)=""

0Nt I

2477 N IF

26720 OFF KEY

26723 INPUT “CHTER REFERCMCL ISOTOPE FOR RUTOMATIC RUNS 7 (D to escape)”,Ref

26726 IF Ref=D THER larly exit

206727 FOR Rf=1 10 Miso

26732 IF Magnet(RE,1)=Ref THEN Z67%

26735 HNEWT Bf

206738 PRINT USING "K,K,/";Ref,” ISN'T DEFIKED IR YOUR LICT OF IS0TOPES- PLEASC TRY RGAIN."

26741 Clunk

26744 GOTC 26720

26747

26750 L=Rf

20753 )

26756 IF HOT Magonly THEN

26759 MAT Mormal= (0D

26762 lispel(Clement$(x))

26765 LOOP

26768 PRINT USIHG “K,/,K";"[NTER THE NUMBER (1-20) AND NAME (currently-defined elenents shown above)","FOR THE NEW ELEMENT-TYPE
(enter 0,0 1o escape)”

i) THPUT Type.Runclass$ll, 101

6774 DRIT I Typed=0 AND Type(=20

A€m PRINT USING "/, 100,K,/";FNHSC* wxxx [LIMERT-TYPE HURBER MUST BE (=20 #wwx ™)

26780 {lunk

26783 EHD LOOP

6786 IF Type=0 THEN Carly exit

26789 Typel=Type

26732 DUTTUT KBD;Clearss

26795 DISP "CRLCULATE RATIOS AS ";URL$(RefH8"/"3"ISOTOPL (+1) OR TSOTOPL/“;URLE(Ref);" (-1";

26798 INPUT Tnw

206801 IF Inu=D THEW Early exit
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76804 IF (InuCo1) AND (Trw(3-1) THEN 26795

26807 MAT Morwal= ¢0)

26010 PRINT TABRYCL,10%:"WHAT ISOTOPC, IF ANY, DO YOU UANT TO USE TOGCTHER WITH "SURLS(Ref)d" FOR";TREMY(L,10);"TRRCTIONATION NOR
HALIZATION?";

26813 PRINT THBRY(L,13);"(CHARFLE: 88 FOR Sr";TRABRY(L,15);"(press "RFNURSCCONTINUL™)E" if fractionation-nornalization isn’t poss
ible)"

26816 IHPUT Hormal(l)

26819 OUTPUT KBD;Clear$;

26822 IF Hormal(l) THEN

26925 FOR I=1 10 Niso

2682 IF Hormal(l)=Hagnet(I,1) THON 26846

26831 NERT T

26034 {Tunk

26837 ISP "xxx “sHormal(1);" TSN'T IN YOUR LIST OF IGOTOPES sex"

26840 WRLT 3

20843 G010 26810

26846 DISP "CHTER THE STANDARD UALUE FOR THE NRTURAL ";VRLS(Ref)d"/"BUALSNormal(13)4" RATIO";

76949 INPUT Hormal(2)

20052 ENDIF

26855 Clement$(Type)=Runclassh

20858 HAT Interfere= (B

26861 DRINT USING "18/,K,7,K";"NTER THE HUMBER (UP 70 4 OF ISOBARIC INTERFERENCES","FOR THE DATR-TAKING 150TOPES:"

26864 INPUT Ischar_interf

76867 IF Isgbar_interf=0 THEN 26345

26870 If Isohar_interf)q THON 26361

76873 PRINT USING "18/,2¢K,/)";"{The MONITOR isctope is the 1sotope whose peak-size is used to calculate the”,"peak-size of the 1

HTERFERING isotope.”

26876 PRINT USING "2¢K,/3";"The INTERFERING isclope is an isctope whose mass coincides with the wass of the","isotope that you're
really interested in."

26879 PRINT USING "K,7,K";"Tar exanple, in Strontium runs, Rb-85 is a HONITOR isctope for the INTERFERING","isotope Rb-87, which
interferes with Sr-87."

26892 FOR I=1 70 Iscbar_interf

26885 DIGP "HOWITOR ISOTOPL ¥"8UALSCD)A", INTERFIRING ISOTOPE BSUALS(DA" 7%

26868 INPUT Interfere(I,1),Interfere(,d)

26891 A=0

26894 B=0

26897 FOR J=1 10 Niso

26500 IF Interfere(I,1)=Hagneti], 1) THEN A=l

26903 IF Interfere(l,2)Hagnet(J,1) THEK B=1

26906 NCRT J

26909 If A=0 OR B=D THEN

26912 ISP “asex BOTH ISOTOPES MUST EXIST IN THE LIST OF ISOTOPES FOR THIS ELEMENT wxe®

26315 (Tunk

26918 UATT 3

26921 6070 26985

26924 ko IF

6927 DISP "[NTCR THE CHPECTED UALUE FOR THE "BVALS{Interferell,2358"/"8UALS(Interfere(I,1)8" RATIO";

26930 INPUT Interfere(I, 3

20733 NERT I

26936 ELSE

26939 Type=Typel

26342 CND IF

26945 IF NOT Datonly THEN HulsHy

26948 !

26951 ASSIGN 8Pathl T0 "TYPE:INTCRNAL"

26954 OUTPUT BPathl,TypesRunclass$,Nisa,Mooef (), Nagnet(x),Caarsemag(e) ,Peak_inter Rside,Rf, Huclide$ () Normal (¢, Inv, Inter fere(s),

Hud

26957 RSSIGN @Pathl 10 #
26960 SUBERTT
26963
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26966 Carly_exit=QUTPUT KBD;Clear$;
26969 Larly exit=1

26972 PRINT USING "7/,K,/,X";"IN THE FOLLOWING DISPLAY, YOU MUST RCQUEST B NCW ELEMENT TO RETURN TO THE BMC™,"WITHOUT PROBLEMS."

26975 PRINT USING "3/,18%,K";"Press CONTINUE when ready.”

26978 PRUST

26981 SUBEND! ---mmommmmmm semm o worans - - -
26984 |

26987 1

26990 Dispel:SUB Dizpel(Clement$(x)) | display all element-types defined on disk
26993 QUTPUT KBD;CHRS(ZS5)ELHRE(TD);

2699  GRAPHICS OFF

26999 PRINT TRBAYCY,1);"NUMBER™;TRBC(Z0); "TYPE"

27002 ON ERROR GOTO 27032

2005 FORI=1 7030

20008 IF Clement$(IXC3"" THEW

21 Count=1+lount

2011 Side={Count? D)

27017 IF Count=16G THEW PRINT TABRY(A7,1):"NUMBER";TAB(S9);"TYPE"

27020 hpos=0+39x0ide

21023 Ypos=Lounts? 15%5ide

27026 PRINT TABHY(Xpos,Ypos); 15 TAB 4+Hpoa);™ -~ “sElenent$(D)

2029 ENDIF

27032 NERT 1

27035 OFF ERROR

27038 DPRINT THBRY(1,1D):

27041 SUBEHDE ---mn vmmoms oo S
27044 |

27047 |

27050 H:DEF FNH$CInput$) ! put a string 1n inverse-video

27053 RETURN CHR$C129)8" "8Input$d" "BCHR$(128)

27056 FHEND | wmvmmmmm o i
27059 1

27067 |

27065 Un:DEF FHUn$(Input$, OPTIONAL P) | underline a string

27068 IF NPAR=2 THEN

2N rinter=p

27074 ELSE

2077 Printer=0

27080 END IF

27083 IF Printer THEN RETURN CHR$(Z73878d0"RInput$BCHRS(Z7)8 840"

27086 IF HOT Printer THEN RETURN CHR$C1Z2)8Input$BCHRS(128)

27089 FHEND 1 -memermmimemee i
27002 |

21005 1

27098 B:OCF FNBI$(Input$) ! put a string in inverse, blisking video

27101 RETURN CHR$CI31E" "Blnputdd” “3CHRSCIZD)

2T FHEND | oommmmmmmm s s s et st e
ki

2010 !

21113 Barnum:DEF PRBarnun(Barposy ! return the barrell for a barrel:-position
27116 IF Barpos=l THEN RETURN 1 ! (the barrel¥ is the number stamped on the

27119 Darnuw=22 -5%Barpos | barrel; the barrel-position is the sequen-
27122 UHILE Barnun{l | tial position of a filament-block lecation
225 Barnun=Darnuntl6 I in the harvel.

27128 END UHILL

27131 RETURN Barnum

I THEND | oo s o ot s
2137 !

27140 !

21143 BarpossDEF HBarpoa(Baroun) ! return barrel-position for a barrell
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2146 Barpos=Barnumel-2

27149 WHILE Barposil6
N52  DBarpos=Barpas-16

2155 END UHILE
27158 RETURM Barpus
2?161 fHENG [ o i b 41 A 0 A b s o 4 % e o e 2 P e R o+ b2t
21164 |
2167 1
27070 Feal:DEF FHF(Rnalsg_curr) ! Change analog current in amps to the
27173 | corresponding digital value necessary to to obtain that current
2N 1 10/22/84 test indicatess True curvent=0.88%(neter current)

210 {neter currenti=].12{digital sutput): .2l
27182 1 56 {True Currenty=¢Digital Ouputi+ 18

27185 RETURN MARCINT{fnalog_curr*1000-180),0)
27188 FNEND ¢ ----mmromen e
219
VR

21197 Br:OEF FHDr (Number,Sig figs?

7200 IF Humber THEN

7203 M=10"{Sig_figs- INTCLGT(RBS(Humbeidn)-1)

21286 [LSE

209 ML

20212 END TP
275 RETURH INT(Hunber=i 24

TI248 FHEND | mmmmmm s s st e
el
2?224 {

27 Wiggles5UB Wiggle_barrel (INTEGER Barrel_position,Fil,I t,REAL Flag(s} Ma$(x))
272 { | wiggle the barrel a bit to try & regain contacts
20233 DUTRUT BMes (2,1 0 ! enable barrel-motor
27236 CALL BritBarrel_positiontl, 1,.6,0) 1 rotate barrel up { units, wait .b sec
21239 CALL BrlBarvel_position-8,-1,.8,0) ! " * down 14 units, wait B sec
21242 CRLL Brl(Barrel_position,Flag(Fil) S " up § units to original
27245 ! position, ualt .0 sec, check contacts
27248 SUBEND | =mmmmmmmoem oo e e s e
2?251 !

254 1

7257 Mag_iso:0CF FiMag_iso(Mcoef (), INTEGER Magnet)
21260 1 return isotope as function of fine-nagnet setting
20263 1F Meoef(3) THEN
21206 RETURN (-Mcoef(23150R(Mcoef(2)"2-tMcoef (Tinteoet (1) Hagnet) )3 /{2Mcoef (3))
27269 ELSE
21272 RETURN (Magnet-Meoef(1)) Mcaef(2)
275 ERDIF
27278 FHEND

79901 |
[ EAY

2204

e Nanc SUR Hane(Sanple_nawe$(x), INTECER Dstbar («))

27290 1 If the barrel-contacts were tested, enter the run-names for all of the samples in the bariel
27293 LR Aeyboard/ Cn$,Li%,C68,0u8, 08, (leard

2079 DM e

27299 OUTPUT KBD;Clears:

27302 OFF KNOB

27305 PRINT USING "8/,K,2/,K":"This procedure will e any previously-defined nanes.","Press k0 1o enter new names, k9 to
return to BMC."

27308 OFF KLY

20311 OFF KBD

21314 R=KHOBR

27317 QN KEY O LRBEL “  START" GOT0 27329

27320 ON KLY 9 LABLL " CSCAPC™ 6QT0 27383
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20323 gTe 27323

2032 1
27320 MAT Sanple rame$= ("")

27332 QUTPUT KBD;Cleard;
7335 CONTROL KBD:1 ! caps lock O

33 FOR I=1 T0 16

240 IF [sthar(I,1) THER

34 Lount=1:Lount

n? LI =Count

3 G05UB Cnter_nane
27353 I
6 NEWT T
9 Edit:I=0
2 PRINT TRERYCLI7)5RPTSC" *,100)
5 PRINT TRBRYCL,17);"CDIT SAMPLEY 7 (press "GPNHSC'CONTINUC®38" when done) ’
63 INPUT I
7L IF 130 AND I17 THEN
74 GOSUB [nter_nane
7t GOTD [dit
80 END IF
83 SUBEXI
27386 Enter_nane:PRINT TRBRY(1,17);"PLERSE CNTER THE NAHE T0 BL ASSIGNED 7D THE RUN FOR BRRRELK "BCigB" ;1" "3Cn$6":"
27389 PRINT TRBAV(L,18);"(press "SPNHE("CONTINUC™)E" to escape)”
21392 LINPUT Sample namew¢IM1,501

27395 Sample_nane$(1)=TRIMG(Sanple_naned<})
27398 IF Sample_name$(I)="" THEN [dit

27401 PRINT TRBRY(L,C{DD:RPTSCY ", 8D
27404 I Count=1 THEHW PRINT TRBRY(1,C{I3);"DRRRELE"
27407 PRINT TRBRY(Y,L4D));URLSCIR":"; TADIZ) s Sample_name$ (D)
27410 RCTURH

27417 SUBLHD | - mmmemmm mmmm ot e et e
21416 1
27919 |
27422 Show_nanessSUB Shouw_names(Sanple_nane$(%))

27425 QUTPUT KBO;CHR$(ZES)ACHRE(TD);

21428 FOR I=1 70 16

21430 1 Sample_nane$(DXO"" THEN
27434 Count=11Count

137 IF Count=1 THEN PRINT "BARREL":
27440 PRIRT TAB(9);I;TAB(1S):Sanple_naneS(D)

M43 M If
2046 NERT I

27449 IF Count=0 THEN PRINT USING "¢, 14K,K";"xex NO SRHPLE-NRMES HRUE BEEM DEFINED ox”
27452 SUBEND
27955 |

58 |
27461 Rutchelp:SUB Rutohelp(Paran,Standard) | July 17, 1984, 1256 g
27464 OPTION BASC

2067 DM 55410501601

2147 SELECT Paran

M3

27470 CASE -1

20479 RESTORE 2782

27482 DATA “$68$%These are the isotopes that you wish io tske isotope-ratio data for, excluding any 1sotopes used only for”
STES  DATR "iscbaric-interference monitoring.$The first isotope in the list nust be the reference isotope.$$If the element that

27488 OATA “you choose for this run has a ratio defined for fractionation-norwalization, then your list of 1s50topes nust includ

27191 DATA "two isotopes used for the normalizaticn.$$You way request up to 9 isctope
AL LI L
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at a"

27659 DRTA “rate of RATE-1 wA/second, followed by a wart of URIT-1 minutes $"

21662 ORTA “Lxceptions: (1) the first 0.7 anps ray assignad & RATL of 30 wA/second, (20 if the filament uas already preheated t
0

21665 DRIA "a given current, the assigned RATE will be doubled until that current is reached $"

27668 DATA "The sample-filaments are then taken to & current of CURRENT-2 at & rate of RATE-Z mf/secand,”

20T DRIR “followed again by & wait of UALT-2 ninutes §"

20674 DRTA "The bean is then centered and focused several times, followed by a wait of DATA-UAIT nminules just before the start
of data-taking."

67 N7

2680 !

21683 CASE 13

27686 RESTORE 27689

27689 ORTA "$$$5$555611 ANALYST reaches the ABORT CURRENT on the sample-filament(s) [center if a single, sides if a {riplel whi
le trying to"

2H97  DATR “schieve either the MIN.-BEAM or the DCFAULT BEAM, the run 13 aborted and autonatic rumning sequence goes on to th
e next run.”

20695 H=Z

27698 |

27701 CASE 14,15,16,174 bean-size specs

27704 RESTORC 27707

27707 DRTA "The bean~size af the MIP [most-intense peakl is kept at less th an the MAX -BEAM under all circumstances.”

270 DARTA "Rs long as the sample-filament current (center-filament if a single-filawent run, side-filaments if a triple-filanent
runy”
27713 DRTA “is less than the DEFAULT CURRENT, the bean-size of the MIP will be maintained at no less than the MIN. BERH"
21716 DRTH “beamsize (in volts) $0ut if the sample-filament curvent exceeds the DEFRULT CURRENT, then the MIP beam will be"
27719 [RIA "maintained at no less than the DEFAULT BEAW beansize 3"
27722 DRTA "The intent of the DEFRULT parameters is to allow you to specify both a desired bean-size (MIN.~BEAM Lo MAX.-BEAM),”
27725 DRTA “"and a ’not the best quality but I'11 take it anyway’ beamsize (DCFAULT-BEAR to MAR-BEAM) "
27728 DATA "$iricky noter To force ANALYST to try and get the MIN. BLOCKS at a beamsize of greater than the MIN. BEAM instea
d of just the"
27731 DRTA"DEFAULT BEAM, enter the DEFAULT BEAM as 1ts negative value.”
a1 N9
!
4

27740 CRSE 18 ! fil-iner/block
213 RESTORE 27748

2776 DATR "$56859%$After each block, the sample-filament current (center-fil if a single-fil run, side-fils if a triple-fil rum)
will be"
2719 DRTA “increased by FIL. INCR./BLOCK amperes.”
272 N=2
75
7758 CRSE 19,20,21 1 win-max blocks, signa
7761 RESTORL 27761
764 DATR "AHALYST will take between HIN. BBLOCKS and HAH. ¥BLOCKS of data $RNALYST will quit {(go on to the mext run)®

7767 DBATA "as soon as it has taken MIN. #BLOCKS of data that have 1-sigmamean (X) precisions for each ratio of at least as goo

[ ]
= =
=)

21770 DRTA "as the MAY. SIGHAHEANCY) parameter "

173 DRTA "If the MRAY. SIGHAMERNCY parameter is positive, then any ratio whose precision is within theoretical linits alse

counts”

27776 DRIR “as a ‘good’ ratio. If MAX. SICHRARCANCY) is a negative value, then such ratios do not count towards the MIN. §
LOCKS."

2 NG

27782 CRSE 22

21785 RESTORE 27785

20788 DRTA “SHSSSANALYST will take #SETS/BLOCK sets for each block of data-taking $8 SET 1 f-scan auross the isotapes
during data-taking."

2L Kl

2794 !

Zror CRSE 23
27800 RESTORC 27803
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ALLYE

27500 CRSE -3

27503 IF Standard THEN SUBERIT

27506 RESTORC 27509

2750%  DATA “The BARREL # is the location in the barrel (1-16) of the sample to be run.”
A D]

27015

27518 CRSE 2

21621 RLSTORE 27524

4
524 UQ|R "$The LIMINT is the elesent for running, such as P, 5r, U, HdD.. $Tt wust be defined on the DATR disk and 1nclude

2?r£7 Pusﬁ yau wish to take isctope-ratio data for $To find out which elements are defined, press the CHRANGE ELTMINT key during
£

th
27630 DATA "$70 use a set of ST0-RUN variables, enter the nusber of the STD-RUN enclosed in asterisks"
21533 DRTR "(for example, *12¢. If you don't remember which STO-RUN you want, enter *7¢ for a summary of the"
27536 DRTA “defined STO-RUN variables $If you just want to cutgas the aanple, though, enter either OUTGAS Cto cutgas in the”
27539 DRTR “running position) or P-OUTGAS {(io outgas in preheat pasition).’
ALV S
27545
27548 ﬂS[ ]
21551 IF Standard THON
27054 RCSTORE 2755
27557 DATA "¢5%485958The STO-RUN HAME is just the name (up to 10 cheracters) that you wish tc assign to this standard-run."
27560 ELSC
563 RLSTORE 27566

27566 DRTA "45355534%The RUN HRAE 15 just the name (up to 50 characters long) that will be assigned to this run."”
27568 INDIF

20572 W=

2757

w7
27578 CASE 1! single/triple
27581 RESTORD 27584
27584 DRTA "3$85498Enter 1 if the sample is a single-filament load, 2 if & triple (ar  doublel filament load.”
77587 M=l
27590 1
7597 CRSE 2,3,41 foc-iss, CF-only beam, initial CF
27596 RESTORC 27599
27599 DATA "$SLFOR TRIPLE-FILAMENT RUNS ORLYIg$"

~a
-~

602 DRTA “The center filament is taken ta an initial current of TNITIAL CF AHPS, then the FOCUSING ISOTOPL £1f nenzers) is
centered "

22605 DRTR "and focused $If nonzero, the FOCUSING [SOTOPL beaw is then adjusted to the intensity”

27608 DATR "corresponding to the CENTER-FIL. BERM by varying the center-{ilament current.$

27611 DRTA “If the FOCUSING ISOTOPE is 187 (Rheniumd, iis intensity will be maintained at the CENTER-FIL, DERM throughout the

7614 OATA “$If the FOCUSING ISBTOPE 15 NOT Rhenium, then no attempt to control its bean-"
27617 DRTR "size will be nade once the side-filaments are turmed on.”

2762 k=7

2623 1

20626 CASE 5! Daly

27629 RESTORC 27632

20632 DATA "$$An entry of 0 indicates that the Daly is nonfunctional, and should not be used under any circumstances $"

27635 DATA “Bn entry of 1 indicates that the Daly can be used for both bean tuneup and data-taking.”

27628 UATA "Data will be iaken with the Daly in all cases where all of the isatopes for data-teking are less than 35 l in siz

29641 DATR "An entry of 2 indicates that the Daly can be used for beam tuneup, but not under sny circunstances for data-takin

20644 N

27647 1

23050 CASE 6,7,8,9,10,11,121 current-rate-wait

27653 RESTUR. 27656

27056 ORTR "The sample filament(z) [center if a single-filament, sides if & triple-filawent] are taken to a current of CURRENT-1
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27303 DRTA "$$$331f the growth-rate of the bean exceeds MAK. CROUTH CZ/MIN.} and the MIF (nost- intense peak) bean is nmore tha

27306 DATA "the MIN. BEAM, the sample-filament current will be reduced by 2.5% 3If the MIP beam is less than the MIN. BLAH”
21809 DATA “valus, RHALYST will tolerate up to twice the MIN. BEAM value $Typical values are 2% - 3% per ninute for”
7

27812 OATR "Sr and Nd. B value of 100%/minute is equivalent to ignoring the beaw growth."

615 W=t

27818

28 Cﬂ P 24,25

27824 RESTORE 27827

70027 UATR "$994898%Just after the running sample is rotated into positiaon, the filawents of the preheat sample {at a barrell
of"

27830 [ATA "one greater than the running sample) will be taken to currents of PREHERT CF () amperes (center filament) and
27833 DATR "PREHERY SF () amperes (side filament)."
2036 W32
2839 |
27842 CASC 26
27845 RISTORE 27848
27848 DATA "$S83S8SYHORRSPIKEY is the number of the spike that the sample was spiked with (possible only for elements with an
internal”
27051 [DATR "ratio for fractionation~ normalization, such as Sr, Nd, Su...) $For a valid input, you must have already defined "
2854 [ATA "a spike with this number $Cnter a value of § if the element is fracticnation-normalizable, or if you havent definad"
29057 DRTR "such a spike. If you enter a valid NORMSPIKEH, both the spike:sample ratic and the radicgenic-isatope ratio (if an
y), corrected for”
27860 DATA “fracticnation and spike isotopes, will be calculated for each black.”
27863 DATR "$7o look at the spikes that are defined on the DATA disk, enter a question-mark {7} instead of & spike-number for i
he NORMSPIKEY value.”
2066 N=6
27869 END SELECT
27872 RECIM S$W)
27875 READ 544
27870 Helpscreen(5$¢x))
27881 SUBEND | o -mmmmmmss v e i s e e
27684 1
27887 1
27990 Manus!_help:SUB Manual_help(Paran)
27893 OPTION BASC 1
278% DM S$¢T160]
27899 SELECT Paran
27907 CRSE 1
27905 RESTORL 27988
27908 DATA "The SAHPLE NAAE is the name that will be assigned to this run."
/L M=
2014 CRSE 2
21917 RESTORC 27520
27920 UATA "$$5$8The ISOTOPES are the isotopes that you wish isctope-ratio data for $The REFERLNCE-ISOTOPE is the isatope that
will”
2123 URTA "appear in all of the ratics, and MUST be the first isciope ihat you enter. Alsa, if the element you’re running”
27926 DRTR "has a ratio for internal fractionation-normalization, you MUST include the normalizing isotope (e.g. 88 far Sr)."
21929 ORTR "You may request up to 8 isotepes. Oon’t, however, include isotopes to be used for issbaric-interference monitoring”
29932 DATR "(such as Rb-85 for an St run).”
095 Kb
27938 CRSE 3
27941 RESTORE 27944
2794 DRTA "$52343%8R SET is a single sequence of step-scanning ouer the data-taking isctopes during a block."
21947 DATA "$You can specify fron 4 to 40 5LTS in a block.”
27950 =2
27953 CRSE 4
27956 RESTORE 27959
2795%  DATRA "$$3%85584R BLOCK is & camplete cycle of data-taking, including peak-centering, backgrounds, and isobaric-interferen
ce monitoring.”
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27962 DRTA “$You may specify from 1 to 80 blacks."

27965 N=2

2798 CASE 6,7,8

21971 RESTORE 27974

2797 DATR"$$8The BEANM WINDOW indicates the allouable beamsize for the Most Intense Peak (MIPY. If the MIP beansize is found to
be”

19T DATR “not within the specified BERM UINDOW after & block of data, ANALYST will turn the filament current up or down until”
77980 DATR "the beansize does fall within the BERM UINDOU limits. The BEAM UINDOW is defined by the MINIMUM BERM and MAXINUM BCA

"

21987 OATA "values. If MIWIMUM BEAM=0 and HARIMUM BEAM=10, then no restrictions will be placed an the hean size."

27986 DATA"SANALYST will not take the sample-filament current past the MAXIMUM FILAHENT- CURRENT however, regardless of the BERM

UINDOU values."

27985 M=

271992 CRSE 9

27995 RCSTORE 27998

2199 DRTA "$8$8$1f, after a block of dota-taking, ANALYST determines that the rate of hean- growth exceeded the MANIMUM BEAM-GRO

UTH®

28001 ORTA “value, ANALYST will turn the sample- filament current down by about Z.4% 38 value of 100 is equivalent to disregardin
¢

28001 ORTR "the rate of beaw growth.$Typical useful values for 5 or Nd runs are 2% - 3% per minute."

28007 N=3

28010 CRSE 11

28013 RESTORL 28016

28016 DATA "$$5$83After the last block requested by the NUMBER OF BLOCKS value, ANBLYST will turn the sample and preheat filasen
t-curreats”

28019 DATA “down to the values specified here. The default values are simply the filament-currents in effect st this tine, s
20022 DATR "if you don’t change the values, no change 1n the filament curreats will ocour when the data-blocks are done."

28025  DATR "The 4 values pertain to the Sample/Center-filament, Sample/Side-filaments, Preheat/Center-filanent, and”

28028 DRATR “Prehest/Side-filaments, respectively.”

28031 W=D

28031 CRSE 14

28037 RESTORE 28040

20040 URTA "$$31f the Daly-Lnable Code is 0 , the Daly will be used for nerther data-taking, nor beam tune-up under any”

28043 DATR “circusstances. This code should be used ONLY if the Ualy is malfunctioning.$f Daly-[nable Code of 1  allows”
28046 DATA “the Daly to be used bath for beam-tuneup of swall beans, and also for data-taking when all of the data-tsking”

28649 DATA “isotopes are less than 35 millivolts $A Daly-Enable Code of 2 allows the Ualy to be used for beam tune-up"

28052 DRTR "of small beans, but NOT, under any circumstances, for data-taking."

28055 N5

78058 CRSC 15 ! dump grafix after sach block

28061 RESTORE 20064

28064 DATR "$4$8If you answer Y(es), the peak-jump graphics that appear during dats-taking will be dumped to the printer at the
end of wach block.$"

28067 DATA “If you answer N(oy, no such graphics-dump will ocour.”

0070 N=2

28073 END SELECY

2807 1

28079 REDIM SHH}

26082 READ 530

28085 Helpscreen(5$(x)}

ZSSSB SUBEND I o v e e i O B o0 s b e o A e o2 B 8 B 0 19 A e 8 a0 et 4 s % o b 12 o Tk



28091
2609 |

28097 Pattern:SUB Pattern

28100
28103
28106
26109
26112
28115
2811

28121
28174
20127
26130
78133
28136
78139
8142
28115
28148
28151
28154
20157
28160
20163
20166

20104
aﬂw.

26172
i
28178
26181
28184
it
28190
2MA
281%
2019
28202
78205
20208
2021l
214
AN
20220
28223
28226
26229
26232
28235
26238
28241
28244
2
28250
28253
28756
28759
26262
28265
26268

INTEGER Polygon,Polygons,Side,Sides,Pen
OFF Kuie

Polygons=20

Sides=3

Pen=0

| Hewleti-Packard "Pen” program from dewo disk.

ALLOCATE INTEGER R(D:Polygans-1,1:5ides),Y(Q:Palygons-1,1:5ides)

ALLOCATE INTCBER Dx(Sides},Dy(Sides)
RANDOMIZE
BINIT
PLOTTER 15 3,"THTLRNAL"
GRAPHICS ON
UINDOY 0,511,0,385
FEN Pen
O KBD ALL G079 Lscape
OFF KEY
OFF KHOB
R=KNOBR
FOR Side=1 10 Sides
(0, Side)=RNDx512
¥(0,5ide)=RN#390
PLOT 44D, 5ide),¥(0,Side)
HERT Side
IF Sidesd2 THEN PLOT %¢0,1),¥(0,D
G05UD Define deltas
FOR Polygun=1 T0 Polygons-1
FENUP
FOR Side=1 10 Sides
Tenp=H{Polygon-1,51de)+Dx(5ide)
IF TenpdS1t THEN
Dx(Side}=-Ox(5ide}
ELSE 1 (it's not off right side)
IF Teap(D THEN Dx{Side)=-Dx(Gide)
END TF | (off right side?)
#(Polygan,Side)=H{Polygon-1,5i0e)+ Bu(Side)
Temp=Y{Polygon-1,51de)+Dy(Gide)
IF Tenpr389 THEN
Dy (Saded=~Dy(Gide)
ELSE 1 it'"s not o7 topd
If Temp{O THEN Dy(Sided=-Dy(Side}
[HD IF 1 {off the tep?)
Y(Palygon, Side)=Y(Polygun-1,5ide) tDy(Side’
PLOT #(Polygan,Sides,Y(Polygon, Side)
RLHT Side
IF Sides:2 TRER PLOT H{lolygen,i’,Y{Palygon,1)
NEKT Polygan
Hew={
ON CYCLE 10 60500 Define_deltas
Logp
IF New=0 THEN
frevious=Polygans-1
ELSE
Previous={Previoust1) MO0 Polygons
END IF | (pew=0")
PENUP
PEN ~Pen
DISABLL
FOR Side=1 10 Sides
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2871
28271

M
Lulit

28280
28282
28286
28789
28292
28295
26250
20301
28304
28307
28210
28313
28316
28319
20322
28325
20328
28331
2633
2237
28340
28343
28346

fLOT H(Hew,Side?,Y(bew,5ided
NERT Side
IF Sides»Z THEN PLOT X(Hew,1),Y{Neu,1;
FENUP
PLH Pen
FOR Side=l T0 Gides
Temp=hiPrevious,5ide) +Dx(Side)
IF Temp)511 THEN
Dx(Side)=-Dx(Gide)
[LSE
IF Tenp(0 THEN Dx{Gide)=-Dx(Side}
END IF
H(Hew, Sided=¥(Previous, Side)+Dx(Side)
Tenp=Y(Previous,5ide)+Dy(Side)
IF Tenp>389 THEN
Dy(Side)=-Dy(5ide)
ELSE
IF Tenp{O THEN Dy(Sided=-Dy(5ide}
ENG IF
Y{New, Side)=Y{Previous, Sided+Dy(Side)
PLOT H(Mew,Side),Y(New,Side)
HEKT Side
If Sidesy2 THEN PLOT KdHew.Dd,Y(New,D)
ENABLE
New=(Newi 1) HOD Polygons
£HD LOOF

28349 Define_deltas: !

28352
28355
28358
26361
28364
28367
28370
HER
28376 |

FOR Side=i 70 Sides
Dx(5ide?=RHDx3:2
TF BHDC.G THEN Dx(Side)=-Dx(Side)
D¢ Side)=RND#3+2
IF BNDC.G THEN Dy(Side)=-Dy(Side)
HEXT Side
RETURN

28379 LscapesOFF KBD

28362

GRAPHICS OFF

26385 SUBEND

26388 !
28391 |

28394 Change_hu:SUB Change_hu | change some or all of the element HU values

28291
28400
28403
26406
28409
28412
28415
28418
28421
26924
28427
20430

OPTION BASE 1

I Heoef(3) Hormal (2}, Interfere(4,3),Runclass$T101, Nuclide$(0: 2061

INTEBER Niso,Magnet(0:24,2),Coarsenag{l:1),Peak_inter,fside,Rf, Inv,01d_hv,New_hu

t

QUTPUT KED;CHR$(2558CHRS (7535

OFF KLy

OFF KB

PRINT TRERY(1,6):"This subprogram will change the High-Usltage settings for all elements whose
PRINT USING "K,/";"present HU setiings are within some specified range of a specified new value.”
PRINT "Pleaae enter the NIW High-Uoltage value and the RAMGE from this value that”

PRINT USING "K,2/";"the old HU values must fall within in order to be acceptable for the change.
PRINT USING "K,28%,K":"Lxavples  0010,20 -~ the W of all elevents whose present WY lies between®,"7090 and 8030 valts

will be changed to 8010."

28133
28436
28439
26442
28445

PRINT USING "/, K";"¢(enter 0,0 to escape to BMC)"
|

INPUT New_hv,Range

IF Mew_hu=0 AND Range=0 THEH SUBCRIT

IF Hew_hu?9999 OR Range’200 THEN
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28448 Clunk

28451 DISP FHHSC"sxe THE NEW HU SHOULD BE <10,000 AND THE RANGL SHOULD BE <Z00 *x=")

8954 URIT 3

28457 GOTO 28439

20460 EHD IF

28463 1

28466 ON CRROR GOTO Bad_disk

28469 RSSIGH @Psthl TO "TYPE:INTERNAL"

28472 OFF ERROR

20475 OUTPUT KBD;CHR${255)8CHRS(75);

28478 UM KEY 9 LRBEL *  ESCAPE" GOTO Exit

28481 O ERROR GOTO 28514

28484 DISP "Searching systen disk..."

20487 FOR Type=1 70 70

26490 ENTER ®Pathl,TvpesRunclass,Misu,Mooef(#) Hagnet (), Coarsenag(*) Peak_inter,Aside,Rf Nuclide$() Nornal (), Inv, Interfera(s)
L0Ld_h

20897 leount=1sGeount

26496 IF 01d_huCHew_hy AND RBS(Mew_hu-01d_hud{=Range THLN

28499 QUTPUT BPathl, TypesRunclassh, Niso,Mooef () Magnet(x), Coarsemag(n),Peak_inter Aside,RE,Huclide$ (), Horral (#),Inv, Interfere
(%3, New_ho

28502 PRINT "ELEMERT “;Runclassd;TAB(Z0);"HU Changed from “;0Ld_hv;“to";New hu

28505 ELSE

28508 PRINT "ELEMENT “;Runclass®;TRBAZD):"W = ";01d_hw;"-~ no change”

28511 END IV

28514 KIWT Type

28517 OFF ERROR

28520 |

28523 IF Beount=0 THEN Bad_disk

2852
28523 Uhoop
20532 DISP “press "RFHMSCCONTINUE™S" when ready to return to DMC..."

28535 PAUSE

26538 6070 Exit

28591 1

28544 Bad_disk:Clunk

28547 PRINT USING "2/,10%,K"sFNHE("wenwwne  CAN'T READ SYSTEM DISK msmwwnn”)
28550 UALT 4

26553 GOTO Exit

855 ¢

28559 Exit:RSSIGN @Fathl 70 x

28567 SUBLHD

28565

28568

28571 Helpscreen:SUB Helpscreen(Input_string$(x),OPTIONAL In)

28574 ¢ prints out & nessage on the CRY with linefeeds al appropriate breaks

28577

! between words. Rlso imserts one linefeed for each $ syabol, and in-
28580 | dents each line after a linefeed by Indent spaces. Tricky, huh?
28583 |

28586 DIM Large_string$L16007,Line_string$L801,Rev_Lline$L881

28589
28592 QUTPUT KBO;CHRSCZ55)BCHRECTS);

28595 PRINTER IS CRY

28598 IF HPAR=2 THEN Indent=In

28601 IF HPAR=1 THEN Indent=0

28604 Large_string$=""

28687 | build a single large string out of the input-string array
78610 FOR I=1 70 SIZE(Input_string$,D)

28613 Large_stringb=Large_string$8TRIM${Input_string${I)g" "
28615 MEWT I

28619 Maxlen=80

164



78622 |

28625 RCPERT

28628 LO~LiW{large_string®)

8631 L=NINCLD Maxlen)

28634 Line_string$=TRIMS(Large_stringbl1,LD>

28637 Linefeed=P0S{Ling_string$,"$") ! is there a linefeed-token?

28640 IF Linefeed THEN

28643 PRINT USING "K,/"sRPT$C" *,80-Maxlen)Bline_string$ll,Linefeed-1]

28640 IT LO<=80 THEN Done

28649 Haxlen=80

26652 Large_string$=TRING{Large_string$litlinefecdD

28655 CLSC

28658 Rev_lined=REUSCLine_string$) | find place for wordbreak

28661 Sr=P0S(Rey_line$," ")

28664 IF LO¥=Haxlen THEN

28667 g=L-G¢

28670 ELSE

28673 S=L0

28676 N IF

28679 PRIHT RPTSC" “,B0-Maxlenbline_string$li,5]

26687 Lnrgc sti 11’}93\) TRIH@\Laigr sir lihﬁu 13

28685 Haxlen=80-Indent

28688 ONDIF

28691 UNTIL L=0

28694 Done:DISF “press CONTIMUL o go on, OUMP ALPHR for & hard copy”

28697 PRUSE

28700 SUBEND

20703 1

28706 1

26709 Fract_helpsSUB Fract_help(Param

26712 1 helsporeen for first manual-data request for

2675 ¢ a fractionation-normalizable elewent.

26718 OPTION BASE 1

28721 DM S&<7iead

20724 1

28727 SELECT Paran

28730 CRSL 1 ! sample nane

28737 RESTORE 28736

28736 DRTA "$$8The SAMPLE HAME is just the name (up to 50 characters) that will be assigned to this rus.”
28739 M=l

28742 CRSE 3 1 Spike Humber

26745 RLSTORE 26748

28748 ORTA "$6$The SPIKE NUMBER will apply only if you have spihed your sample with & spike thal has been defined on the OATR d
isk §"

78751 DATA “If you have done 3o, then enter the nunber of that spike (the number ihet you assigned to it when you defined it an t
he dishy."

28751 DRTA “Your isotope-ratio dats will then be calculated corvected for both fractionation and spike isotopes {if there is
a fadiogenic isolope”

28757 DRTR “for this element), and the SpikesSample ratic will also be calculated $°

26760 DRTA "If ihis is not such & a]JU\LU oaﬁph, megn, jﬁSL enter O as the Jpn\& nunber $°
28763 DATR “To see which spikes are defined on the DRTR disk, enter & Question-Mark instead of & spike-number $"
28766 DATR "To define a new spike, exit to the BMC and then press SHIFT K5."

879 W=7

28777 CRSE 6 ) normalize ratios to 1st block?

28775 RESTORE 28778

20778 DATR "3$$I1 the isolope ratios of this sanple will not have the naturel ratios for the normalizing isotopes {fer example,

if the Sahplx:“
28781 DATA “is & spike, or if it’s & sanple bplktd with an undefined spikes, then you uhuum angwer Y(e3)."
of the first block for fracticaation-normalization of &

26784 DATR "The data will then use the ratis for the uuzhmi.:luj uu{upLo B
1
i
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787 ORTA "Blocks. Yeu will then be able {o do weighted sverages on all the blacks Trom within HHHLYQ?; without being bothered

790 DATA “drift of fractionation $0f course, the normalizing ratio will be wrong, but you can corvect jusl the average rather
i

o
o
=
I
o
€

H R "block for this bias $For unspiked samples or for sanples spihed with a spike that you have defined on the DRTA disk ¢

wumtm
TR “BMC3, though, vou should answer Bla.

7_
(32 3:
=0 oo £33 o

[ s -

oz
B
-3

02 END SELECT

8805 RCDIM Se(
75808 RERD S8(x)

28611 Helpscreen(5$(«})
28814 SUBEND

28817 |

§ Nagscan_ helpsSUB Hagscan help

28826 OPTION BRSE 1

28879 DIN S$(eoL160]

28832 DRTR"$The magnet-scan starts at the mass-posilion of the Start Scan isotope, and goes up-mass at the Scan Speed 1o the ©

nd Soan"
20835 DATA “"izutope. The scan i3 shown by real-tine graphics, where the maxinus bean that will fit on the graph is given by the H
ai. Bean o'

28638 BHIR“G:aph value $The Y-aais of the graph can be either LINear or LOGaritheic $"

78841 DRTA "I you want to scan over a region that does not lie within the coarse-magnet range foi the elenent cwvently in use,”
28344 DATR"enter a different coarse-magnet range (0-10) for the Coarse-Magnet Range. The FORM scresn will then ask you to enter
the"

28647 DATA"starting and ending positions of the scan in magnet units (0-9999) rather than sass units.”
28850 READ S840

28853 Helpacreen(5§(x})

20856 SUBEHD

28859

28862 1

28865 Delta:SUR Delta(Delie$,fean,Last_nean,Siguean,Last_sigrean)

28868 | deternine if difference in ratios is significant & construct Delta$
28871 Percent_change=100x(Hean/Last_nean-1)

26874 Within_theor=(ABS(Percent_change)<2xSOR(Signean”2+Last_signean2))
28877 Delta$ll,81=TRIMSCURLS(DROURD(Percent _change,2)))

20880 Belvab=TRIM$CDeltaby

25883 IF Percent_changedd THEN Deltad="+"8Deltadl1,?

28886 IF Uithin_theor THEN Delta$="("fDelta$")"

28889 SUBEND

20092 |

20895 !

28856 Tiltest:OEF FRFiltest{INTLGER Mfils,REAL Filflaw) | valid-contact test?
26961 SLLLCT Mils

28904 CASC 1

28907 RLTURN Tilfiag=l OF Filflag=d

280 ChsE

28913 RETURN Tiifla =3

28916 CASE <1

26919 RLTURN 0

28522 EHB SELECT

28925 FHEND

28928 1

28931 1

28931 DLV THEwenO | is ¥ even? return | i even, § i odd

28937 RETURN RBSC(ABS(N)/2-IRTRBSCH/2} 0L L-28

28940 FNEND

28943 |

28316 ¢
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